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INTRODUCTORY  STATEt.lENT 

The  present  summary  on  diseases  of  fruit  crops  in  the  United  States  is 
based  on  information  furnished  by  the  working  pathologists  of  the ^country,  most 
of  v/hom  are  collaborators  or  correspondents  of  the  Plant  Disease  Survey.   In 
the  organization  of  the  Survey  in  most  states  one  or  more  chief  collaborators 
^  take  charge  of  assembling  the  data  for  their  state  and  of  submitting  them  to 
<  the  Washington  Office.   The  names  of  the  collaborators  appear  on  the  opposite 
page.   The  corrpilers  have  attempted  to  make  clear  the  various  sources  of  in- 


formation throughout  this  rer)ort,  and,  as  a  rule, 


have  given  the  npme  of  the 


♦Summaries  of  the  diseases  jf  fruit  crops  in  the 
years  I91S,  I919,  and  I92O  have  been  presented  in  U.  S. 
Bui.  Supplements  1:  I-4I.  1^19;  9=  82-I79 .  I92O;   14 
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contributor  in  connection  with  each  note.'  Wherever  possible,  collaborators 
have  been  quoted  directly.   In  referring  to  material  contained  in  this  publi- 
cation, authors  should  cite  the  original  contributor,  if  possible. 

The  members  of  the  Office  of  Fruit  Disease  Investigations  of  the  Bureau 
of  Plant  Industry  and  various  persons  connected  with  the  market  inspection 
of  fruits  and  vegetables  of  the  Bureau  of  Markets  and  Crop  Estimates  have  con- 
tributed to  the  summary  by  furnishing  reports. 

In  the  preparation  of  this  digest  most  of  the  important  I92I  literature 
on  fruit  diseases  in  the  United  States  has  been  consulted  and  many  of  the  refer- 
ences to  the  various  publications  are  given  in  the  follov/ing  pages. 


THE  WEATHER  OF  1921 

During  the  year  1921  many  unusual  climatological  phenomena  occurred, 
particularly  vdth  regard  to  variations  in  temperature  and  rainfall.   These  un- 
usual conditions  prevailed  not  only  in  the  United  States  but  in  other  parts  of 
the  world  as  well.   v7ord  has  been  received  that  in  England  the  year  was  the 
driest  that  has  been  experienced  in  over  100  years. 

In  the  United  States,  the  winter  of  1920-21  was  unusually  mild  and  gen- 
erally deficient  in  snow;   spring  opened  nearly  a ' month  in  advance  of  the  regular 
time  and  was,  for  the  most  part,  warm  except  for  frequent  damaging  cold  waves; 
the  summer  will  long  be  remembered  as  one  of  unusual  heat  with  drought  in  many 
places;  and  the  fall  was,  for  the  most  part  dry  and  warm  with  killing  frosts 
long  delayed. 

Naturally  these  unusual  conditions  greatly  influenced  the  occurrence 
and  severity  of  plant  diseases.   The  high  winter  temperatures  favored  the  over- 
wintering of  some  pathogenes  while  the  lack  of  precipitation  and  snow  covering 
was  probably  detrimental  to  others.   The  advanced  and  warm  spring  favored  early 
development  of  some  diseases  such  as  apple  scab  and  brown  rot  of  stone  fruits, 
and  peach  buds  opened  quickly  before  many  orchardists  were  ready  to  apply  the 
spray  for  leaf  curl.   With  the  warm  spring  weather,  crops  advanced  rapidly  only 
to  be  set  back  sharply  and  in  some  cases  very  seriously  damaged  or  ruined  by  the 
freezes  of  late  March  and  April.   The  hot  summer,  accompanied  by  dry  weather  in 
certain  regions,  caused  an  unusual  amount  of  trouble  from  such  diseases  as 
Fusarium  wilt  of  tomatoes,  bitter  rot  of  apples,  etc.,  while  dry  weather  check- 
ed many  diseases  that  depend  on  an  abundance  of  moisture  for  development,  such 
as  fire  blight  and  brown  rot.   Although  killing  frosts  occurred  unusually 
early  in  the  northern  Rocky  Mountain  regions,  they  were  exceptionally  late 
over  most  of  the  country,  with  the  result  that  many  crops  continued  to  grow  much 
later  in  the  fall  than  usual.   This  resulted  in  prolonging  the  diseases  of  these 
crops  and,  in  some  instances,  they  became  more  than  normally  serious  late  in  the 
season, 

Temperature  by  Months 

(Abstracted  from  United  States  Department  of  Agriculture  V/eather  Bureau 
Climatological  Data,  8:  1921J 

January  averaged  warmer  than  normal  in  all  states  except  California  and 
there  it  was  but  a  trifle  colder.   The  excess  of  temperature  was  large  nearly 
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everywhere  between  the  Rockies  and  the  ^Appalachians,  and  in  the  greater  part 
cf  the  Missouri  Valley  ranged  from  9"  to  14°  per  day.   In  Iowa  this  was  the 
wannest  January  of  the  32  years  for  which  state-wide  averages  have  been  com- 
puted, and  in  several  other  states  it  was  almost  the  warmest. 

February  averaged  warmer  than  normal  in  every  state.  East  of  the  Rocky 
f-lountains  it  v/as  at  least  2"   warmer  in  every  state;   from  Kansas  and  Missouri 
northward  to  the  Canadian  border  the  average  temperature  was  from  3**  to  1^*' 
above  normal,  and  in  some  localities  it  was  the  warmest  February  on  record. 

March  was  warm,  although  during  the  month  a  number  of  brief  cold  periods 
occurred.   Every  regular  station  of  the  V/eather  Bureau,  save  North  Head,  Wash- 
ington, had  a  mean  temperature  above  normal,  and  east  of  the  Rocky  Mountain 
Divide  almost  every  district  averaged  at  least  6*  warmer  than  normal.   The  cold 
spells  of  the  month  occurred  during  the  first  week,  and  about  the  9th,  the  20th, 
and  the  27th  t6  30th.   This  latter  cold  wave,  which  involved  states  east  of 
the  Rocky  Mountains,  was  very  damaging  to  vegetation  which  was  well  advanced 
in  many  places. 

-^PJ'*-'-.!  temperatures  averaged  above  normal  over  the  northern  and  central 
districts  from  the  Plains  eastward,  but  in  the  Gulf  States,  save  Florida,  and 
to  the  -.vestward  as  well  as  in  most  districts  west  of  the  Continental  Divide, 
the  month  averaged  cooler  than  normal.   The  month  was  especially  noteworthy 
on  account  of  the  freezing  temperatures  that  occurred  and  that  caused  much  in- 
jury to  the  advanced  fruits  and  vegetables  which  had  either  escaped  damage  by 
cold  in  March,  or  had  partially  recovered  from  its  effects. 

Ma^  was  generally  cool  during  the  first  half  of  the  month,  but  just  be- 
lore  the  middle  of  the  month  a  cold  wave  caused  damaging  frosta  in  many  local- 
ities from  the  Dakotas  and  northern  Iowa  eastward  to  Michigan.   The  last  two 
weeks  of  the  month,  however,  were  distinctly  v/armer  than  normal,  practically 
everywhere  from  the  Rocky  Mountains  eastward, 

June,  except  in  New  Mexico  and  parts  of  Texas,  was  warmer  than  normal. 

J^3.v  was  marked  by  steady  heat  but  with  scarcely  any  exceedingly  high 
temperatures.   In  nearly  all  of  the  country  the  month  averaged  warmer  than 
normal,   ;.t  several  stations  in  the  north-central  portion  of  the  country  the 
average  July  temperature  was  higher  than  that  of  any  previous  month  on  record. 

August  was  a  month  of  nearly  average  summer  temperature  as  no  state  had 
^   mean  temperature  as  much  as  3*  away  from  normal. 

September  was  characterized  by  abnormal  warmth  and  high  monthly  means, 
for  the  most  part,  which  were  due  to  continued  warmth  throughout  the  month 
rather  than  to  periods  of  unusually  high  temperatures.   Over  much  of  the  East 
the  month  was  the  warmest  September  in  more  than  fifty  years,  but  over  the 
Plateau  and  central  and  northern  Rocky  Mountain  regions  the  month  was  3°  to 
b"  cooler  than  normal,  while  at  points  in  Idaho,  Oregon,  and  Montana,  it  was 
the  roldest  September  on  record  and  the  killing  frosts  were  the  earliest  ever 
known, 

October .   The  month  averaged  warmer  than  normal  over  nearly  the  whole 
country  with  especially  large  excess,  from  4°  to  7°,  over  the  Middle  Plateau 
:..nd  Middle  and  Northern  Rocky  Mountain  and  Plains  States.   The  southeast  por- 
tion, extending  as  far  as  the  Ohio  River  and  southern  Pennsylvania,  showed  a 
slight  deficiency  in  the  monthly  mean  temperature. 

Nove.riber.  All  along  the  northern  border  from  Montana  to  Maine  the  month 
■jver^ged  colder  than  normal,  and  in  the  central  portion  it  was  colder  down  to 
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latitude  40°  (ooi'thern  Missouri) .   In  almost  all  other  parts  of  the  country 

the  month  v/as  warm- 
er than  normal  and 
from  central  Texas 
eastward  to  Missis- 
sippi it  averaged 
5°  to  7*'  v/arraer  than 
normal. 

December.  Mild 
weather  continued 
during  the  month,  the 
temperature  averaging 
above  normal  through- 
out the  country  except 
in  the  extreme  norths 
east  and  northwest 
districts-. 

The  year  1921. 
The  temperatures  for 
the  entire  year  av- 
eraged above  normal 
in  all  sections  of  the 
country.  (See  Fig.  1- ) 


Pig.  1.  Departure  of  mean  temperature  from 
normal,  for  the  year  of  1921.  (From  Nat.  V/eather  and 
Crop  Bui.  Series  1921.  Ho.  49.  Jan.  21,  1922.) 


Rainfall  bv  Honthj 


(Abstracted  from  United  States  Department  of  Agriculture  "Teather  Bureau 
Cliraatological  Data,  8:  I92I. ) 

January  rainfall  tot:.led  less  than  normal  in  most  portions  of  the  coun- 
try except  in  California,  Oregon,  and  western  V/ashington  and  in  much  of  Idaho 
and  Utah  as  well  as  in  an  area  embracing  most  of  Colorado  and  parts  of'  adjacent 
.states-   The  snov/fall  was  mainly  scanty  except  in  some  of  the  Rocky  Mountain 
states. 

February  had  few  widespread  rains  of  importance  and  rainfall  and  snov/- 
fa'll  were  generally  light.   Only  the  states  of  Oregon,  Washington,  and  Tennes- 
see had  more  than  10%  above  their  average  precipitation  and  none  of  these  had 
over  30/^°  excess'. 

March.   Over  most  districts,  especially  from  .the  northern  Plains  east- 
/ard  to  the  Middle  Atlantic  coast,,  the  snov/fall  was  considerably  less  than  the 
average  for  March.   Total  average  precipitations  in  excess  of  normal  occurred 
in  the  Mississippi  and  Ohio  Valley  regions. 

April  precipitation  averaged  near  or  above  normal  in  most  states.  Those 
that  experienced  a  more  or  less  serious  deficiency  were  western  Texas,  Nev/ 
Mexico,  and  parts  of  Arizona  and  California, 

May  rainfall  was  above  normal  in  the  region  fro:'.  Pennsylvania  southward 
to  the  Gulf,  above  or  near  normal  over  much  of  the  upper  Mississippi  and  cen- 
tral Missouri  Valleys,  and  in  some  of  the  western  states  excesses  also  occurred, 

June.   The  rainfall  for  the  month  averaged  belov;  normal  in  most  states. 
The  lollov/ing  had  an  excess,  however:  Colorado,  'Yyoming,  Missouri,  P^ansas, 
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New  Mexico,  Arkansas,  Oklahoma,  Texas,  und  Louisiana. 

July  was  charactorized  by  irregular  end  .-n-^inly  scanty  rainfall.  Most 
of  New  England,  Arizona,  IJev/  I/Iexico,  and  the  South  Atlantic  and  Gulf  States, 
however,  had  excesses.  The  generally  dry  weather  of  this  month,  accompanied 
hy  protracted  heat,  had  a  deleterious  effect  on  many  crops. 

August.   The  rainfall  of  this  month  v/as  irregularly  distributed,   Some 
states,  such  as  those  from  the  eastern  edge  of  the  Plains  to  the  Appalachians, 
and  parts  of  New  Jersey,  Georgia,  southern  Alabama,  and  Arizona,  had  rather 
heavy  precipitation,  but  on  the  other  hand  the  majority  of  the  Atlantic  and 
Gulf  States  had  comparatively  little. 

September  precipitation  was  small  in  the  middle  and  east  Gulf  and 
Atlantic  Coast  States  and  from  the  Rocky  Mount-ins  v/estward,  cut  was  much  above 
normal  in  most  of 

the  Ohio  and  middle    |     100  ( 

Mississippi  Valley 
States,  and  in  some 
northern  border 
districts,  south- 
western Texas,  and 
portions  of  the  far 
Southwest. 

October .  The 
nearly  universal 
deficiency  in  pre- 
cipitation of  the 
month  of  October 
v;ss  its  most  marked 
feature.   Only 
seven  of  the  48 
states  had  more  than 
the  normal  amounts, 
and  only  two  corner 
states,  Florida  ..nd 
Vfeshington,  had  as 
much  as  a  fifth 
part  above  normal, 

ITovember.   The  monthly  totals  were  above  normal  nc-rly  everywhere  east 
of  the  Mississippi  River,  thoui^h  portions  of  Florida  and  lississippi  had  con- 
sider.-ble  deficiencies.   V/est  01    the  lassissip-^i  River  tliere  was  iiore  than 
normal  nearly  everywhere  from  North  Dakota   nd  .yoming  westward  .-^nd  about  twice 
the  normal  quantity  of  rain  fell  in  most  of  northeastern  Cre^^on  and  ne-^rby 
districts.   In  other  st-.tes  deficiencies  prevailed. 

December.  The  precipitation  was  moderate  to  light  in  most  sections  of 
the  country. 

Table  1  shows  the  te..-iperatures  and  precipitation  frori  .-ipril  to  September, 
1921  and  the  departures  irO;.;  the  normal. 


Pig.  2.   Percentage  of  normal  precipitation  for 
the  year  I92I.  (.ifter  map  in  Nat.  v.'e^ther  and  Crop  Eul. 
Series  I92I.   Ho.  49.   Jan.  21,  1922. ) 
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PRiJIT  DISf^.iiSK^ 


FRUIT  DISEi^SEC  Q£_  L^gX 


In  reviewing  the  history  of  fruit  diseases  in  192I  several  important 
facts  should  be  borne  constantly  in  mind.   In  the  first  place,  a  large  por- 
tion of  the  fruit  area  was  devastated  by  the  spring  freezes  so  that  in  a 
wide  belt  extending  the  length  of  the  eastern  fruit  region  there  v;as  very 
little  fruit*   This  shortage  of  the  crop  resulted  in  few  reports  of  diseases 
that  affect  the  fruit  itself.   In  many  instances  the  percentage  of  affected 
fruit  may  have  been  about  as  great  as  normal,  but  the  actual  loss  in  b\ishels, 
of  course,  was  very  small  in  I92I  as  compared  with  other  years. 

In  the  second  place,  the  destruction  of  the  crop  by  freezing  led  to 
discontinuation  of  the  spraying  program  in  many  oo;*imercial  orchards  and 
plantations  with  the  result  that  where  there  was  any  fruit  it  was  more  sub- 
ject to  disease  than  usual,  and  furthermore,  the  foliage  remained  unprotected, 
thus  affording  an  unusual  opportunity  for  the  development  of  leaf  diseases. 

A  third  important  factor  affecting  disease  prevalence  was  trie  unusual 
weather  of  1921,  which  already  has  been  discussodi   V/arm  weather  naturally 
favored  diseases  with  high  optimum  temperatures,  and  dry  weather  in  many 
parts  of  the  country  was  unfavorable  for  fungi  requiring  considerable  moisture, 
but  favorable  for  non-parasitic  troubles  brought  on  by  drouth  conditions. 
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The  apple  crop  and  the  spring  freezes 

The  1921  apple  crop  was  very  light,  being  less  than  half  that  of  1"520, 
Final  estimates  of  the  Bureau  of  Markets  and  Crop  Estimates  place  the  yield 
of  the  total  crop  at  96,381,000  bushels  as  compared  with  223^677,000  bushels 
for  1920,  and  the  yield  of  the  commercial  crop  at  20,0^8,000  barrels  as  com- 
pared with  '33,905,000  last  year. 

The  apple  sections  of  the  v^est  had  a  full  crop,  much  better  than  usual 
in  many  cases,  and  northern  New  York  also  had  good  yields.   However,  in  all 
of  the  great  apple  producing  area  of  the  East,  fror  Kebrr.ska  to  the  Coast  and 
from  the  northern  portion  of  the  Gulf  States  to  the  Great,  L.kes,  the  crop  was 
very  short,  some  states  having  practically  no  crop  whatsoever.   The  accompany- 
ing table  (Table  2),  showing  the  actual  production  and  also  the  percentage 
of  a  full  crop  by  states,  both  for  I92O  and  I92I,  gives  an  understr.nding  of 
the  geographical  range  of  the  crop  shortage. 

A  number  of  factors  doubtless  contributed  to  this  great  falling  off  ir. 
apple  production,  but  by  far  the  most  important  was  the  freezing  v/eather  of 
iiarch  and  April,  I92I,  .  Indeed  the  difference  between  the  state  figures  for 
1320  and  1921  may  be  taken  as  an  index  of  the  amount  of  damage  done  by  the 
frost.   .Vhen  such  a  set  of  figures  is  put  on  a  map  as  in  Fig.  3»  ^^   v/ill  be 
seen  that  the  crop  from  Nebraska  eastward  was  decidedly  short.   This  area 
coincides  with  that  where  the  most  damage  from  freezing  occurred. 

Owing  to  the  unusually  v;arm  March  weather,  the  season  was  from  three 
to  four  weeks  earlier  than  usual -with  the  result  that  apples  were  in  bloom 
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Table  2.  Comparative  estimates  of  condition  and  production  of  apples 
in  1920  and  192I-  (U.  S.  Dept.  Agr-  Mo.  Crop  Reporter  7:  I37  and  I57.  Nov. 
and  Dec.  192I- ) 


State 


Percent  of  a 
full  crop 


1921 


10-year 
average 


Total  production  (December  estimate) 
(Bushels,  OOP  otnitted) 


1921 


1920 


Maine 

New  Hampshire 

Vermont 

Massachusetts 

Rhode   Island 

Connecticut 

New  York 

Nev/  Jersey 

Pennsylvania 

Delav/are 

Maryland 

Virginia 

V/est  Virginia 

Kentucky 

Tennessee 

Worth  Carolina 

South  Carolina 

Georgia 

Alabama 

Mississippi 

Louisiana 

Texas 

Oklahoma 

Arkansas 

Ohio 

Indiana 

Illinois 

Michigan 

w'i  scons  in 

Minnesota 

Iowa 

Missouri 

South  Dakota 

Nebraska 

Kansas 

Montana 

vVyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

United  States 


42 
40 
25 
15 
31 
28 

24 
12 


4 

4 

9 

12 

33 

50 
40 
45 

46 
45 

24 
2 

13 
15 
15 
40 
40 


4 
30 

7 

4 

81 

65 
30 

83 
50 

91 

103 
90 

_Z5l 


To 
62 

55 

ti 

P 
i 

63 
61 

55 
52 

II 
I 

5, 

56 
61 
54 
51 
54 
61 
G8 
70 
52 
51 
71 
51 
43 
75 

61 

^9 
80 

80 
77 


4,060 

700 

600 

1,125 

63 

758 

12,  W 
2,200 

68 
225 

708 

420 

636 

754 
593 
293 
698 
890 
145 

35 
2 


Jl 


>Oii. 


4 
120 

3,390 
1,029 
2,381 

6,317 
1,050 

900 

630 

480 

126 

125 

172 

975 
19 

3,200 

483 

47 

1,037 

24 

4,280 

29,062 

5,571 
6,^00 


"T^Bo 

1,200 

993 

3,575 
390 

2,375 
47,087 


2,842 
22 


18,584 


2,600 

13,744 
8,040 
5,022 

r,280 

.,320 

440 

1,270 

1,106 

190 

34 
274 

585 

3,900 

13,960 

5,866 

16,500 

2,250 

1,350 

4,410 

4.724 
180 

797 

1,144 
825 

18 

2,830 

434 
80 

1,069 

36 

3,420 

21,502 

4,158 

6,000 


223.677 
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northward  from  thu  Ohio  River  on  March  22.,      During  the.  period  fror.i  March  27 
to  .March  30  •-■  severe  freeze  occurred  extendiiig  down  into  the  Gulf  States  and 
killing  exposed  flowers  and  youn^  fruit.   The  line  of  20°  P.  extended  well 
southvvard  of  the  northern  limits  of  the  Dections  where  early  flowering  fruits 
were  in  bloom.   This  freeze  was  followed  by  alternating  periods  of  warn  and 
cold  v.'eather  which  first  advanced  the  fruit  buds  and  then  froze  them.  The 
frosts  of  April  10  and  11  and  of  .April  I7  '•■'^^^   iS  crught  successive  sets  of 
blossoms  so  that  in  many  localities  complete  destruction  of  the  prospective 
crop  resulted. 

The  injury  occurred  in  a  belt  extending  through  the  central  portion  of 
the  country  from  the  100th  meridian  to  the  Atlantic  Coast;  diminishing  north- 
ward, waere  the  fruit  buds  were  less  developed  at  the'  time  of  the  frosts,  and 
southv/arrl,  where  the  freezes  were  not  so  frequent  or  so  severe.  Nev;  ;.iexico 
and  /.rizona  suffered  very  heavily  and  in  parts  of  California,  also,  severe 
damage  took  place-  Fig.  3-  '■^ith  its  figures  and  isotherms  showing  the  south- 
ern limits  of  freezing  temjierature  during  this  critical  period,  gives  ^n  idea 
of  the  location  and  extent  of  this  daioage. 

Gollaborators '  reports  on  losses  within  the  various  states  have  been 
given  in  another  publication  (?1.  Dis.  Bui.  5:  9-11-  July,  I921),  but  the 
following  additional  reports  have  recently  been  received  and  may  be  of  interest: 

New  Hampshire:  Destructive  at  blossoming  time  in  the  southern  part  of 
the  state.   Total  loss  in  many  instances.  (Butler). 

Connecticut:  Freeze  v/hen  blossoms  v;ere  swollen  did  most  injury  while 
a  little  was  caused  by  late  frost  after  the  blossoms  had  opened. 
Less  injury  near  Long  Island  Sound  than  in  other  parts  of  the 
state.   Frost  killed  the  pistils  rather  than  the  petals  and  injur- 
ed Mcintosh  and  Greening  raore  than  other  varieties.  (Clinton). 

New_York;   Freezes  of  April  and  also  a  late  frost  in  June  injured  the 
buds  and  possibly  also  russctted  the  fruit.   In  Niagara  County 
Dutchess,  V/ealthy,  ffclntosh,  and  Greening  escaped  serious  injury, 
althotigh  damage  to  other  varieties  was^great.   The  following 
statements  by  counties  are  given: 
Iliugara  County,  injury  great.   Dutchess,  'Tealthy,  and  Mcintosh 

escaped  seriouc  injury. 
Seneca  County,  isolated  cases  of  injury  to  Baldwin  and  Mcintosh. 
Onondaga  County,  Baldwin,  Greening,  Dutchess  sxiffered  severely. 

Mcintosh,  Spy,  and  Rome  Beauty  most  hardy. 
V/ayne  County,  practically  no  injury. 
Dutchess  County,  apples  not  hurt. 
Geneseeo  County,  early  April  -  2^%   buds  killed. 
Orange  County,  evidently  no  harm  done. 
Orleans  County,   a  few  buds  on  Dutchess  and  the  early  varieties 

killed. 
Ulster  County,  Baldwin,  40-50^^  buds  killed;  other  apples  lO-l^)"^. 
Vi'yoming  C ounty ,  severe  injury  on  early  varieties. 
Columbia  County,  Mcintosh  seems  to  have  suffered  most.  (Chupp). 

Vir-^inia  -.  Frost  reduced  crop  from  promising  one  to  4%  of  ^  full  crop. 

..  few  apples  were  produced  in  Frederici.,  Clarke,  Fauquier,  Loudoun, 
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and  Rappahannock  Counties.   Practically  no  apples  in  other  sections 
except  a  few  alonrj  the  eastern  slope  of  the  Blue  Ridge  and  around 
Chesapeake  Bay.  (Promine). 

West  Virginia;  Many  apples  showed  banding  and  blotching  as  a  result 
of  late  frost.   Others  show  the  effect  of  frost  injury  and  of 
course  much  of  the  fruit  v;as  a  total  loss.   Some  varieties  wore 
^favored  by  Inte  blooming.  (Giddings). 

North  Carolina;   Fruit  a  total  loss  all  Over  state.  (Foster). 

Georgia;   Greatly  reduced  the  crop  in  north  Georgia.  (McClintock) . 

Mississippi;  Very  little  complaint  v/as  received  regarding  frost  injury 
with  the  exception  of  one  observation  in  Alcorn  County  and  there 
the. damage  was  moderate,  (ileal). 

Arkansas ;  Crop  almost  entirely  destroyed  in  all  commercial  sections. 
(Elliott). 

Ohio":   Russetting  and  killing  of  fruit  occurred  generally.   Stark 

variety  found  to  be  exceptionally  susceptible  to  fruit  russetting 
and  injury,  while  Baldwin,  Mcintosh,  Hubbardston,  and  Jonathan 
were  susceptible  to  wood  injury.  (Thomas). 

Indiana;  Blossoms  v/ere  killed,  fruit  banded  and  extreme  malformation 

of  Ben  Davis  occurred  in  the  southurn  half  of  the  state  where  the 
crop  was  ruined.   Rome  Beauty  was  the  only  variety  to  bear  in 
southern  Indiana..  (Gardner). 

V/isconsin:  Most  severe  in  Mississippi  Volley ,   Scattering  loss  in  south 
central  part  of  state.   The  I^ke  Shore  region  was  free  from  injury. 
(Vaughan). 

Scab  caused  by  Venturia  inaequr.lis  (Cke. )  V/intt 

Durin{i  I921  scab  was  reported  from  all  parts  of  the  main  tpple  produc- 
ing area  of  the  East,  and  from  the  Northv/est  in  western  Montana,  northern  Idaho, 
\7ashington,  and  Oregon.   The  disease  was  especially  abundant  along  the  north- 
ern Atlantic  Coast  from  New  Hampshire  to  Delaware;   in  the  Appalachian  fruit 
belt  from  Pennsylvania  to  northern  Georgia;   in  the  tier  of  states  comprised 
of  V/est  Virginia,  Ohio,  Indiana,  Illinois,  and  Iowa;   in  the  Ozark  fruit  region 
of  northwestern  Arkansas  and  southwestern  Missouri;  and  in  northern  Idaho  and 
eastern  \7ashington.   It  will  be  noted  that  most  of  these  areas  coincide  with 
those  v/here  severe  injury  from  the  spring  freezes  occurred. 

The  following  table  prepared  from  collaborators'  statemaits  shows  not 
only  that  the  disease  v/as  more  prevalent  than  usurl  in  the  particular  regions 
mentioned,  but  that  it  was  considerably  less  frequent  t-ian  last  year  in  the 
extreme  northern  tier  of  states  from  Maine  to  Montan: .   It  will  be  noted  that 
these  states  were  among  those  least  .affected  by  sxoring  frosts. 
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Table  3-  Prevalence  of  apple  scab  in  I92I  as  compared  with  the  aver- 
age year  and  with  1^20.     Data  from  annual  reports  of  state  collaborators. 


Prevalence  compared  wi- 

th  average        " 

'      Prevalence  corapared  v/ith  I92O 

I.Iore 

Same 

:        Less             : 

:      More 

Same 

Less 

N.   H, 

:   N.  Y. 

:    Vt.                     : 

:  Conn. 

:   N.   Y. 

:    Vt. 

Mass. 

:   Wis. 

:    Term.               : 

:    R.    I. 

:    Va. 

;  n;  h. 

R.    I. 

:   Miss. 

:   Pa. 

:    Kans . 

:   I'L    J. 

Conn. 

:   Mich.                : 

:  Del. 

:   W.   V/ash. 

:   \'I.    Va. 

Md. 

:  Minn.              : 

:  Md. 

:   Mo. 

Tenn. 

V/.   Va. 

;   IJ.   D.                : 

:   H.   C. 

■  Miss. 

N.  C. 

:    Iowa                 : 

:    Ark. 

Mich. 

Ga.                      : 

Mont.                : 

:    Ohio 

:   V/is. 

Ark .                    : 

:   Ind. 

:  fiinn. 

Ohio                   ; 

:    111. 

:   W.  D. 

Ind.                  : 

:    Ida. 

Iov;a 

111.                     : 

:    E.   V/ash. 

Mont. 

Ida,                   : 

:    Ore. 

Ore.                   : 

In  the  Pacific  Northwest  scab  was  unusually  abundant.  Thus  it  was 
s'id  to  be  more  common  than  for  the  past  three  years  in  northern  Idaho  and 
more  prevalent  than  any  year  since  I915  in  eastern  V/ashington.   Regarding 
the  appearance  of  scab  in  V/ashington  this  year,  D.  F.  Fisher  reported  as 
iollov/s: 


"I  merely  wish  to  record  the  first  appearance  of  scab  in  the 
main  \Yena tehee  Valley.   It  was  of  no  importance  this  year  and  prob- 
ably v.'ill  not  become  so  but  it  is  of  interest  to  note  this  sudden 
appearance  in  an  isolated  arid  district  entirely  dependent  upon 
irrigation." 

Prom  western  V/ashington  (west  of  the  Cascades)/  Arthur  Prank  reported 
scab  as  very  prevalent  and  severe  in  I92I,  being  much  worse  than  in  I92O. 
In  eastern  Oregon  the  disease  was  negligible  as  usual,  but  in  the  Umpqua  und 
'.Villamette  Valleys  and  coast  counties  the  heaviest  infection  in  rac^ny  years 
took  place  according  to  Barss. 


Losses  from  scab 

The  quantitative  reduction  in  yield  of  marketable 
in  1921,  was,  of  course,  much  less  then  usual  on  account 
crop,  but  percentage  figures  on  loss,  which  naturally  do 
ly  vdta  the  si^e  of  the  crop,  compare  rather  closely  '.'it 
A  Itrge  pert  of  the  injury  that  occurred  cannot  be  mecsu 
figures.  The  year  was  one  of  severe  injury  to  the  apple 
states,  and  defoliation  with  consequent  v/eakening  of  the 
from  :lhode  Island,  Maryland,  V/est  Virginia,  North  Caroli 
Illinois,  and  western  Oregon.  Heavy  primary  and  early  s 


apples  due  to  scab 
of  the  snail  :^ple 
not  fluctuate  great- 

h  those  of  other  years. 

red  or  expressed  by 
foliage  in  m ny 
trees  was  reported 

na,  Georgia,  Arkonsris, 

econdary  infection 


H 
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was  probably  responsible  for  some  of  this,  but  the  luilur^e  of  growers  to  spray 
for  leaf  protection  in  the  absence  of  fruit  is  tak^n  to  be  the  chief  reason 
for  the  large  number  of  reports  on  foliage  destruction.   Other  states  mention- 
ing injury  to  the  foliage  especially  are  Vermont,  New  York,  Pennsylvania, 
Delaware,  Virginia,  Ohio,  Indiana,  Kansas,  and  Montcna.   In  this  connection 
it  should  be  reracmbered  that  other  factors  besides  scab,  such  as  the  spring 
freezes  or  high  temperatures  and  dry  v/eather,  may  have  been  contributing  causss 
in  this  defoliation.   Another  way  in  which  Uie  leaf  infection  of  1^21  may 
cause  an  indirect  loss  is  by  providing  an  abundance  of  over./intering  fungus  for 
infection  of  the  1^22  leaves  and  fruit.  Undoubtedly,  this  will  be  a  factor 
of  considerable  importance  in  the  many  commercial  orchards  that  were  not  spray- 
ed in  1921. 

The  estimated  percentages  of  loss  to  the  fruit  in  1^21  are  given  in 
Table  4.  Complete  figures,  including  the  estimated  loss  in  bushels  v;ill  be 
published  later  by  the  Plant  Disease  Survey. 

Table  4'  Percentage  loss  from  apple  scab,  I92I. 


Percentage 

reduc 

ti 

on 

■    States 

in  yie 

Id 

10-15 

:   Connecticut,   Pennsylv..nia,    Illinois,    lov/a. 

8 

:    Ohio. 

5 

:   New  York,    V/est  Virginia,   Georgia,    Indiana,    \/'isconsin, 
:          Missouri. 

4 

:    Viiginia,    Maryland. 

3 

:   Nev;  Jersey. 

2 

:    Vermont,   Delaware,   Michigan. 

1 

Minnesota,,    Kansas,.  Oklahoma,   Montana,    Idiho* 

t 

• 

:    Tennessee,  Mississippi,   Arkansas. 

Importance  of  scab  as  reported  oy  collaborators  in  1^21 

t.'I&ine:   The  season  of  I92I  v/as  not  a  bad  one  for  the  control  of  apple 
scab  in  Maine  so  I  should  say  that  the  amount  of  scab  was  con- 
siderably below  the  average.   One  reason  for  this  was  that  we 
had  an  extremely  dry  season,  particularly  in  the  apple  grov/ing 
section  of  the  state,  although  I  have  seen  less  scab  v.lth  a  sea- 
son of  greater  rainfall.   On  a  susceptible  variety  like  the  Ben 
Davis,  records  made  by  sorting  eighteen  barrels  at  random  from 
the  two  central  rows  of  four  unsprayed  rows  in  a  rectangular 
block  of  about  1200  trees  gave  22%  of  scabby  fruit.   This  really 
means  that  78/0  of  the  unsprayed  fruit  was  absolutely  free  from 
scab  and  that  the  22fu  included  all  fruit  that  had  any  evidence 
of  scab  whatever.   In  contrast  to  this,  an  equal  amount  of  apples 
sorted  from  random  samples  taken  from  the  same  orchard  where 
three  applications  of  summer -strength  lime  sulphur  had  been  made 
showed  only  4^^  scab.  (Morse).  . 
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New  Hampshire:  Very  injurious  on  sensitive  varieties.  (Butler). 

Verpont:  Of  small  importarwe.   Less  than  average.  (lutman). 

Nfessachusetts;  September  1  -  Worse  this  year  than  usual  in  all  parts 
of  the  state.  (OsmunJ. 

Rhode  Island:  November  1  -  Leaf  infection  especially  serious,  fruit 
infection  not  as  serious  as  anticipated.  On  the  whole  a  very 
bad  outbr^k  of  scab  throughout  the  state-  (Brooming). 

Connecticut;  September  1-  The  worst  I  have  ever  seen  it  in  the  state, 
recently,  however,  it  has  not  spread  further.  (Clinton). 

New  York;  Sarae  as  or  less  than  last  year,  always  important.  (Chupp). 

New  Jersey:  Disease  very  severe  in  some  localities  but  of  little  im- 
portance in  others.  (Cook). 

Pennsylvania ;  July  1  -  Very  prevalent  again  this  year,  v/ill  cause 
heavy  daroage  even  where  there  is  no  fruit.  (Thurston). 

Delav;£.re;  More  than  last  year.  Very  important.  (Adsns). 

Maryland:  November  1  -  More  than  last  year.  Greatest  loss  was  to  the 
foliage  v/hen  premature  defoliation  resulted.   (Temple). 

Virginia  -.  Very  general  on  foliage  and  growers  are  greatly  alarmed  at 
prospects  of  injury  next  season  due  to  carry-over  of  infective 
material.  Practically  no  fruit  in  state.  (Fromme). 

'.Vest  Virginia;  November  1  -  Quite  prevalent  in  most  sections.   It  has 
not  caused  very  heavy  fruit  losses  this  year,  but  it  has  \7eakened 
many  trees  for  production  next  year  and  is  also  producing  much 
infectious  material  which  will  likely  cause  trouble  next  spring. 
(C-iddings) . 

North  Carolina;  July  I5  -  The  fruit  (in  the  mountain  sections)  was  all 
killed  by  frost  and  very  little  spraying  was  done,  except  the 
dormant  and  pre-pink.  Nearly  all  of  the  trees  are  defoliated  by 
the  prevalence  of  scab.  (Foster). 

South  Carolina:   September  1  -  No  damage  of  note.  (ludwig). 

Georgia:  Probably  did  more  damage  than  any  other  apple  disease.  Above 
the  average  amount.  (McHatton) . 

Mississippi;  Unimportcnt.  (Neal). 

Oklahoma :    Quite  inportant.    (Stratton). 
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Arkansas:   Very  heavy  leaf  infection  bec^aisc  o^   lack  of  spray  appli- 
cations. (Elliott). 

Ohio :   September  1  -  The  season  of  I92I  in  Ohio  has  shown  nore  thrn 
normal  infection  from  apple  scab.  \.'hile  the  late  freezes  de- 
stroyed a  heavy  portion  of  the  crop  in  southeastern  district 
where  scab  susceptible  varieties  are  grown  to  a  very  large  ex- 
tent, scab  infection  has  extended  over  practically  the  w!:olc 
state.  .  A  tendency  to  quit  spraying  after  the  freesiing,  hrs  left 
many  orchards  v/ithovit  protection  and  resulted  in  very  severe  in- 
fections of  both  fruit  and  foliage  for  the  rnidsunaer  period. 
Tliese  infections  are  not  so  marked  in  southeastern  Ohio,  possibly 
due  to  high  temperatures  and  light  rainfall  during  the  usual 
period  of  disease  spread.   (Selby). 

August  15  -  Scab  has  ruined,  ■^.t  least  for  i.iarkot  purpos'^s, 
much  of  the  crop  in  northern'  Ohio.   The  leaves  all  over  the 
state  are  heavily  infected  and  since  these  leaves  are  the  means 
by  which  the  disease  overwinters,  there  probably  will  be  he^vy 
infection  of  the  young  fruit  next  spring.  (Clayton). 

Indiana:  Extreuely  destructive.  V/orst  in  northern  Indiana.  Frosts 
caused  protracted  blooning  period,  hence  it  v/as  inpcssible  to 
spray  effectively.   There  was  a  blooming  period  of  a  nonth  in 
some  localities.  The  discouraging  effects  of  frosts  also-  caused 
many  grov;ers  to  omit  sprays.  Consequent  heavy  foliage  destruc- 
tion especially  v/here  no  crop  v/as  set.   In  northern  Indiana,  late 
infection  v;as  well  controlled.   (Gardner), 

Illinois:  Most  important  apple  disease.  Very  serious  on  the  foliage  - 
throughout  the  season.  (Anderson). 

Michigan;   Mot  of  commercial  importance  this  year.  (Coons). 

Wisconsin:   Less  than  usual,  important  in  orchards  where  trees  v/ere 
not  sprayed.   (Vaughan). 

Minnesota;  Most  serious  apple  disease,  but  much  less  than  usual. 
(Section  of  Plant  Pathology). 

lo^a;  Injury  severe,  but  v/ould  have  been  more  so  except  for  frost. 
Ten  percent  reduction  in  yield  is  estimated.   Tliis  estimate  is 
based  on  annual  report  -of  Extension  Department  spray  demonstra- 
tions where  fruit  counts  on  check  plots  were  made  in  many  or- 
chards.  I  feel  that  apple  scab  damage  has  been  much  under- 
estimated. (Melhus ) . 

Montana;  Little  or  no  spread  through  midsummer  and  early  fc'll.   Of 
slight  importance  iii  v;estern  apjjle  districts.  (Jenniscn). 

Idaho ;  Important  in  northern  Idaho.  (liungeribrd) . 
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\7ashington:  General  in  v/estei'n  ITasbington.  More  in  eastern  Wadiington 
than  any  year  since  1915*  (Dana). 

Oregon:  Scab  negligible  in  Jackson  County  and  absent  from  eastern 
Oregon.   The  Umpqua  and  ■.Tillainette  Valleys  and  coast  counties 
are  showing  unusually  heavy  infection,  sone  orchards  having 
lost  much  of  the  crop  while  in  blossom;   nuch  defoliation  was 
experienced  in  some  sections.   The  losses  will  be  more  severe 
than  in  many  years  on  account  of  spring  weather  favorable  to 
scab  and  unfavorable  to  spraying  for  v/hich  many  growers  are 
not  adeciuately  equipped  as  yet.  Hot  less  than  one-third  of 
crop  will  be  a  loss  in  these  two  v;;lleys.  Kood  River  Valley 
will  have  not  more  than  2%  loss  from  scab  as  fruit  infections 
did  not  follow  earlier  and  rather  abundant  foliage  attack  be- 
cause of  the  practical  absence  of  rain  since  petals  fell. 
(Barss). 

Ascospore  discharge 

Observations  on  the  development  of  thu  scab  pcrithecia  t.nd  of  the  host 
were  made  at  a  number  of  stations  last  year.   Information  of   ttiis  kind  is  of 
much  value  as  it  provides  a  basis  for  estimating  the  time  /hen  the  spray  ap- 
plications should  be  made.   It  is  looped  that  more  stations  v/ill  t-^ke  records 
of  this  kind  in  other  years.   Reports  from,  six  states  follov/: 

Massachusetts:  The  first  ascospores  v.-ere  discharged  April  25 ;  ■  and 
the  last  June  13.  The  heaviest  discharge  was  between  April  27 
and  May  4.   ('J.  S.  Xrout)  . 

New  York:  First  mature  ascospores  found  in  old  loaves  in  Tompkins 
County  (Forest  Home),  March  28.  Earliest  ever  recorded  hero. 
(Chupp). 

Virginia:    Ascospore  discharge  at  Blacksburg  as   follov/s:      Slight' March 
22,    25,    27,    April  L%    15;      heavy  April  I7:      moderate  April  22, 
30 ;      slight  May  4.,    10,    25.    (Fronr.e). 

Michigan;  Spore  discharge  started  ..pril  21  and  continued  with  few 

spores  being   dLSch;^rged  until  ..pril  2^.      The  three  days   of  maxi- 
mum spore  discharge  v/ere  April  25,    2o,    and  27.     Few  ypores  were 
left  to  be  discharged  eftcr  ;.pril  2o.    (O.     '.   Bennett). 

V/isconsin:    The   first  ascospore  discharge  v/as   observed  nt  Sturgeon  Bay 
on  May  I3  and   the  ?.ast  on  June   iG.     I.'o  het.vy  or  protracted  dis- 
charges  occurred.      Experiments  during  the  lost  two  y-aro  bave 
shov;n  incubation  periods   of  from  I4  to  IJ  drys.    ( C'-.    u.    A'eittl). 

Minnesota:    /.scospores   found  April  12  at  St.    :-^'..:l.      (oection  of  x'lr.nt 
Pathology. 

V/hen  these  dates  are   compared  with   those  of  L  sc  ye.,  r   (U.    S.   Jep-c.   iigr. 
Plant  Dis.    3ul.    Supplement  lA:    8.    I921)    it  will   b;  seen  taat  tliey  are  consist- 
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ently  earlier  than  those  of  1920,  crd  v;aen  cOiinar:;d  v/ith  the  rainfall  both 
before  and  after  spore  projection  their  relations  to  the  rainy  periods  will 
bo  seen.  (Tables  5  ^^^   o*^ 

Table  5*   Rainy  days  at  places  ^vhere  observations  on  ascospore  dis- 
charge v;ere  made.  Parentheses  (  )  indicate  approximate  dates  of  first  asco- 
spore discharge. 


Place 


Dates  on  which  rain  occurred 
(Dash  -  indicates  period  v/ithout  rain] 


i'jnherst,  Mass. 
Ithaca,  N.  Y. 

Blacksburg,  Va. 
Sturgeon  Bay,  V/is, 
St.  Paul,  Minn. 


April  1  -  7,8,9  -  15, 16,17,19, 21, 22, 23, 24,(-), 29, 30, 
May  1  -,5,6  -  13,14,15,16  -  22,23  -  25  -  29. 

March  1,2,3,4,5,6,7  -  9  -  12,13  -  16, 17,18, 19,20, 21, 22, 
24,25,26,27,  (28), 29  -  51,  April  1  -  8,9,10  -  13,ls-,l> 
16,17,18  -  20,21,22,23,24  -  29,30- 

March  _  3  -  9  -  12  -  14,15,16  -  21, (-) ,23,24,25  -  3I, 
April  1  -  8,9,10,11  -  16,17,18  -  23  -  26,27,28,29. 

May  -  12,(13),  -  15  .-  17  -  25  -  27,28  -  June  _  2  -  6,7  - 
10  -  12  -  15. 

April  -  5,6,3,9, (  )  -  14  -  21,22  -  25  -  30,  May  1  -  9,10, 
11,12,13  -  16,17,18,19,20  -  23,24  -  26,27  ~  29,30. 


Table  6-  Dates  of  eui-liest  appearance  of  scab,  accoming  to  col- 
laborators. 


:    State                           : 

Date                       : 

Loc-.lity                                             : 

;   Hew  Harnpshire        : 

May  24 

Hollis                                                 : 

:  Connecticut            : 

May  31                   : 

Vfetertov;n                                          : 

:   New  York                   : 

May  2                      : 

v'feyno  and  lliagar-  Counties      : 

:   Pennsylvania 

May   11 

:  Adams  County                                    : 

:    Delav;are                   ; 

April  21              : 

Nassau                                              .  : 

:    Virginia                    ; 

May  10                   : 

Blacksburg                                        : 

:   V/est  Virginia 

April  25 

:  Mississippi 

July 

Agricultural  College               ■    : 

:    Oklahoma 

June   14 

:    Vfe  tonga 

:    Arkansas 

:   May  1~7 

;   Payetteville                                    : 

:    Ohio 

.    April  25 

:    Southern  pc;  rt  of  state               : 

:    Indiana 

:    April  24 

I   Surrey                                                 : 

:    Illinois 

:    May  3 

:  Chaiipai.^n                                           : 

;   V/isconsin 

:   May  I5 

:   Madison                                               : 

:  Minnesota 

:   May   ]£ 

;    St.   Paul                                             : 

:    Kansas 

:    July   14 

:    Troy                                                        : 
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Varietal  susceptibility 


Practically  all  of  the  New  England  states,  and  also  Ne'-v  York,  Pennsyl- 
vania, and  Ohio,  reported  Mcintosh  as  being  especially  susceptible  to  scab 
last  year  as  in  other  years.  Rhode  Island  Greening  and  crab-apples  were  bad- 
ly scabbed  as  usual  in  Connecticut  and  New  York  and  other  varieties  mentioned 
as  scabbing  heavily  were:  Pall  Pippin  in  Connecticut,  Early  Ripe  and  Stayman 
in  Pennsylvania  and  Delaware,  Rome  Beauty  in  Pennsylvania  and  Ohio,  Northwest- 
ern Greening  in  Vfisconsin,  and  VTealthy  and  Virginia  Crab  in  Ivlinnesota. 

Elliott  in  Arkansas  reports  Maiden  Blush  as  being  very  resistant. 

The  follov/ing  observations  reported  by  M.  V^  Gardner  of  Indiana  are  of 
interest: 

"Scab  lesions  caused  extreme  hypertrophy  on  Ben  Davis  at  Peru. 
Observations  on  varietal  susceptibility  in  an  orchard  at  Mooresville 
were  made  September  I5  as  follows:   Noted  on  fruit  of  Maiden  Blush, 
V/ealthy,  York  Imperial,  and  Jonathan.  Foliage  infection  bad  on 
Maiden  Blush,  Pev/akee,  Chenango,  Benoni,  Wealthy,  Stark,  Jonathan, 
and  Indiana  Favorite-   Foliage  infection  very  light  on  Grimes  and 
York  Imperial.  None  noted  on  Transparent  or  V/inter  Maiden  Blush. 

"G.  L-  Burkholder  reports  failure  of  spray  control  of  \7inter 
Banana  in  De  Kalb  County.  He  also  found  Delicious  as  susceptible 
as  Fameuse." 

Scab  control 

Connecticut:   Even  sprayed  trees  of  the  most  susceptible  varieties  were 
more  or  less  scabbed j  the  dusted  more  so;  and  the  unsprayed  most- 
ly worthless.  (Clinton). 

Delaware:   Because  of  irregular  fruit  set  spraying  was  not  effective 
for  fruit  protection.  (Adams ) . 

V/est  Virginia:  September  1  -  Scab  has  been  readily  controlled  in  spray- 
ed orchards,  and  we  have  had  fair  success  with  dust-  (Giddings). 

North'  Carolina:  July  I5  -  Very  little  spraying  was  done  except  the 
dormant  and  pre-pink-  (Foster). 

Georgia;  Proper  spraying  seemed  to  be  very  effective.  (McHatton). 

Arkansas:  Two  or  three  scab  sprays  controlled  the  disease.   Very  little 
spraying  done  except  in  best  orchards  on  account  of  loss  of  ^ro-;, 
(Elliott). 

Ohio :  July  1  -  The  severe  loss  from  freezing  of  crop  south  of  the 

latitude  of  Columbus  after  blooming,  has  led  to  reduced  intDrest 
in  scab  control-  More  than  normal  scab  infection  of  fruit  and 
leaves  has  occurred  in  other  areas  outside  the  southeastern 
district  so  that  we  recommended  late  June  and  early  July  spray- 
ing With  weak  Bordeaux  mixture  to  guard  against  defoliation  from 
scab  and  serious  carry-over  of  the  disease  to  next  season.  Scab 
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control  has  been  satisfactory  from  pro-blossom  application  of 
stronger  Bordeaux  mixture.   The  evidence  shov/s  the  basic  value 
of  this  spray  for  scab  control.  V/eak  Bordeaux  spray  applied 
following  calyx  cup  spray  proved  satisfactory  check  to  scab  on 
leaves  in  southeast*  (Selby)* 

This  year  has  shovm  again  that  pink  spray  is  the  important 
one  for  scab  control.   One  trial  comparing  Bordeaux  and  lime 
sulphur  sprays  indicated  that  the  Bordeaux  v/as  superior*  (Clayton) 

Indiana:  Frosts  caused  protracted  blooming  period,  hence  it  v/as  im- 
possible to  spray  effectively.  Many  grov/ers  omitted  sprays. 
(Gardner) . 

Illinois :  Pev/  grov/ers  continued  to  spray  after  the  fruit  was  killed* 
(Anderson) . 

Michigan;  Dusting  is  reported  by  Button  to  be  efficient  again  this 
year  in  controlling  scab,  (Coons). 

Wisconsin:  Spraying  controlled  better  than  last  year.  (Vaughan). 

Scab  development  was  insufficient  to  furnish  an  adequate 
test  of  the  efficiency  of  the  various  spray  and  dust  programs - 
(Keitt). 

Oregon:  V/estern  Oregon  growers  who  are  getting  the  best  results  are 

putting  on  two  separate  applications  before  the  blossoming  pe  riod 
(delayed  dormant  and  pink).   Then  they  follo\v  v/ith  two  or  three 
more  through  the  moist  spring  weather.  (Barss^). 

Dusting  for  scab  in  1921 

The  results  of  cooperative  dusting  and  spraying  experimcja  ts  in  192I 
conducted  in  the  states  of  Connecticut,  Hew  York,  Pennsylvania,  and  V/est 
Virginia  and  in  Ontario,  Canada,  have  been  reported  by  the  Crop  Protection 
Institute^.   In  a  number  of  other  states  the  lack  of  a  crop  or  the  slight 
scab  development  interfered  with  dusting  experiments  that  had  been  planned 
or  were  under  way.   The  status  of  dusting  in  Nova  Scotia,  Illinois,  and 
California  is  discussed  in  references  4-^*  given  below. 
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Blotch  caused  by  Phyllosticta  solitaria  E.  &  S. 

In  1921  the  geographical  range  of  blotch  v/os  about  the  seme  as  usual 
(See  map,  Fig.  4.),  but  collaborators  in  sonie  of  the  raore  northern  states  re- 
port an  advance  of  the  disease  into  some  of  their  more  northern  counties.   The 
progress  of  blotch  northward  during  recent  years  has  been  pointed  out  in  var- 
ious publications  from  the  United  States  Department  of  Agriculture  and  from 
the  State  Experiment  Stations.   The  following  quotations  from  collaborators  of 
the  Survey  throw  further  light  on  the  northern  march  of  blotch: 

Ohio:  7ipple  blotch  has  been  noticed  in  Ohio  for  about  ten  years.   The 
Ohio  Experiment  Station  in  19IO  received  reports  of  its  appear- 
ance in  seven  counties.   In  I9II  it  was  reported  from  iG  counties 
and  it  has  increased  in  prevalence  rapidly  ever  since.   It  is 
now  known  to  be  in  about  GO  of  Ohio's  counties,   './hile  th-  dis- 
ease is  most  common  in  southwestern  Ohio  and  seems  to  have 
radiated  from  there  in  its  distribution  over  the  state,  it  is 
by  no  means  a  strictly  southern  Ohio  disease.   It  can  be  found 
occasionally  within  50  miles  of  La.ke  Erie  wlaich  bounds  the  north- 
ern part  of  the  state.  V/e  find  most  of  the  blotch  in  Ohio  in 
orchards  south  of  Columbus,  just  as  it  is  most  commonly  observed 
in  Indiana  south  of  Indianapolis.   Its  distribution  in  Ohio  is 
quite  similar  to  its  spread  over  Indiana.   (Beach^/* 

Apple  blotch  has  heretofore  been  looked  upon  as  a  disease 
prevalent  or  dangerous  only  in  the  southern  half  or  even  in  the 
southeastern  portion  of  the  state.   The  season  of  1921  has  proved 
the  danger  of  this  vie"; -point.   Under  the  v-ractice  of  the  ommxssxon 
of  pre-blossom  or  midsummer  applications  of  ooppar  sprays  along 
with  the  known  tendency  toward  dispcrs  ,1  of  s.oros,  t:.-  disease 
has  advanced  practically  across  the  whole  of  Ohio-   The  suscept- 
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ibility  of  varieties,  and  the  condition  as  to  origin  pnd  treat- 
ment of  trees  make  for  sharp  variations  in  occurrence.   Investi- 
gations since  July  1  have  brought  the  blotch  invasion  northward 
sharply  into  viev/.  As  reported  July  1,  specimens  have  been 
studied  from  many  additional  counties  and  recent  collections  in 
V/ayne,  L^cas,  and  Ashland  have  pointed  to  the  real  arrival  of 
this  orchard  parasite  at  the  northern  boundaries  of  the  state. 
(Selby). 

Illinois;  In  southern  Illinois,  blotch  is  considered  by  far  the  most 
serious  apple  disease  on  susceptible  varieties  and  the  hardest 
to  control.  Northern  growers  may  be  prepared  to  go  to  the  trouble 
and  expense  of  extra  spraying  v/ithin  the  next  few  years  for  the 
disease  is  now  in  the  northern  section  and  will  continue  to 
spread  and  become  better  established  each  year.  (Anderson-'-). 

Of  the  states  reporting  blotch  in  1^21  those  in  the  southern  and  central 
portions  of  the  blotch  area  report  the  disease  as  being  less  prevalent  than 
last  year  or  about  the  same.  However,  the  states  along  the  northern  border 
of  the  blotch  area  report  that  the  disease  v;as  more  prevalent  than  last  year. 
Thus  Temple  and  Jehle  in  Maryland  report  very  much  more  than  last  year  or  the 
average  year.   In  Delaware  Adams  states  that  the  disease  was  very  severe  as 
the  trees  received  only  the  dormant  and  pink  sprays.   Blotch  is  reported  on 
the  increase  in  Delaware.   In  \7est  Virginia  Giddings  reports  mors  than  in 
most  seasons  and  makes  the  additional  statement  that  blotch  is  becoming  of 
importance  in  West  Virginia  and  is  fast  spreading  over  the  state.  Prom  Ohio 
R.  C.  Thomas  writes  that  the  disease  is  of  considerable  importance,  being 
v;orse  than  last  year  or  during  the  average  y^ar.   In  Indiana  Gardner  reports 
that  blotch  v/as  the  worst  disease  on  the  susceptible  varieties  end  that  it 
was  worse  than  usual  in  1921.   Anderson  in  Illinois  also  reported  the  disease 
as  more  prevalent  than  usual. 

These  variations  in  amount  of  blotch  are  probably  largely  attributable 
to  weather  conditions  during  the  season.   The  shortage  or  absence  of  the  applcj 
crop  in  many  places  v;ould  also  influence  the  amount  of  disease  that  is  notice- 
able on  the  fruit.   The  shortage  of  the  crop,  however,  would  probably  not  in- 
fluence infections  of  leaves  and  twigs  very  greatly. 

Losses  from  blotch 

The  losses  from  blotch  took  the  form  of  fruit  blemishes,  in  many  cases 
followed  by  secondary  rots,  leaf  and  petiole  losions  and  twig  cankers.  Natural- 
ly the  loss  in  bushels  in  192I  was  small  because  of  the  light  crop  in  the 
blotch  area.  However,  the  percentage  of  affected  fruit  does  not  vary  greatly 
from  the  normal,  although  as  compared  vath  1^20,  higher  percentages  in  the 
northern  part  and  lower  percentages  in  the  southern  part  of  the  area  were 
noticeable.  The  accompanying  map  (Fig.  4^  shows  the  losses  in  pe-rcentage  of 
the  crop  by  states,  both  in  I92O  and  in  1^21. 

The  money  loss  from  blotch  was  naturally  much  less  in  I92I  than  during 
the  previous  year  on  account  of  the  small  amount  of  fruit  to  be  affected.  How- 
ever, the  crop  shortage  resulted  in  high  prices  so  thr.t  the  loss  of  a  bushel 
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of  fruit  in  1921  represented  more  loss  in  dollars  then  a  bushel  of  fruit  in 
I92O-   Nevertheless  it  is  true  that  on  account  of  the  fruat  scarcity,  £.pplcs 
of  poor  quality  were  accepted  and  sold  at  good  prices  in  the  markets- 


?ig-  4..  EstiKitrjd  porcLntoge  loss  from  :.pplc  blotch,  192O  and  1921- 
(Numerator  indicates  loss  xn  i^Zl,  denominator  -loss  in  I92O.) 

Dates  of  first  appearance  of  blotch  accordin/^  to  collaporators,  1921 
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'Weather  relations 


As  has  boon  stated  (page  2),  the  growing  season  was  g-n. rally  warm,  e.,:- 
cept  during  August  in  the  northern  part  of  the  blotch  area  v;'acr^j   tv-npjrcturci 
'.vere  about  normal  or  slightly  belov;.   The  rainfall  for  May  in  the  northv^rn 
part  of  the  blotch  area  was  about  normal,  but  June  and  July  were  charact^riz jd 
by  g  srr.all  amount  of  rain  v/luch  undoubtedly  inhibited  blotch,  ^^u-^ust  was  some- 
what dry  in  the  southern  p^irt  of  the  blotch  ar^a,  but  thv.  central  and  north- 
ern portions  had  an  adundar^ce  of  rain.  This  apparently  favored  secondary 
blotch  infe-ctions  with  the  result  that  the  disease  v/as  bad,  particularly  in 
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th^  northern  portion  of  the  belt.     H.   Vl,   Anderson  in  Illinois   reports   that: 

"The   first  infections   in   southern  Illinois   occurred  during    the 
latter  p.^rt  of  May.      The  secondar3'  infections   occurred  about  June 
19  after  a   heavy  rain  and  a   late  heavy  blotch   infection  evidently 
took  pl^ce   during   the   latter  part  of  August,    after   the   rainy  periods 
of  that  month," 

Qrij:;in  of  blotch  cankers 

M.    17.    Gardner  presented  a  paper   at  the  Toronto  meeting  of  the  American 
Phytopothological  Society,   December,    1921^,    pointing   out  that  in  Indiana  a 
high  pL  rc^ntagti   of   tv/ig   cankv  rs   on  N or thv/e stern  Greening   occur  at  leaf   scars. 
Basal  petiole  lesions  are  corrmion  and   cases  of  actual  crossing   over  of  the 
lesions   from  petiole  to   twig  were   observed.      Most  of  the   cankers  do  not  appear 
until  the   follov/ing  season,    hov/evcr.     Gardner   states  that: 

"Cultural  tests    •♦..    indicate  that  the   fungus  may  grov/  down 
within  the  petiole  and  cross   the   abscess   layer  before  the   leaf 
falls,      /'mother   type   of  tv/ig   lesion  seems   to  result  from  bud   scale 
infection.     Direct  infection  of  suckers  and  v/ater  sprouts  between 
the   leaf  scars   is   of  common  occurrence." 

Variety  1  susceptibility 

In  recent  papers   by  Roberts4  the   following   list  shovving  varietal  sus- 
ceptibility  is  given: 

A:nong  the  most  susceptible  are: 

Missouri  Pippin  Arkansas  Black 

Korthv/cstern  Gr^^-ening  Ben  Davis 

Red   Linbertwig  Smith  Cider 

Ivlaiden  Blush  L:'.nsingburg 
Dutchess 

Resistant  varieties  are: 

\7inesap,    Jonathan,    and  York  Imperial 

Modeidateiy  susceptible  varieties   are: 

Llaramoth  Black  Tv/ig,    Stayman,    and  ilome  Beauty 

During  the   year   collaborators   have  collected  some  additional  data   on 
varietal  susceptibility,    as    is   shov.n  in  thu   following   reports.      Although 
Jori.'than   is   usually   listed  as  a   resistant  variety,    it  ^■lill  be  not>^d  that 
collaborators   in  both  Ohio  and   Indiana   observed  the  disease   on  that  variety 
t'lis  past  year. 

Delaware:    Fruit  infection  observed  on  c'.jn  Davis,    I/ngford,    Harvest 


Pippin,    3mith  Cider,    Gilpin  (Cartiiouse) ,   Foorhouse   (Winter  Green), 
Golden  Pippin,   Dutcpess.    (yidoras). 

Georgia:    Poorhouse  and  Rome  Beauty   susceptible.    (HcPIatton). 

Indiana;    Additions   to   susceptible  varieties  r.s   listed   in  I92O  report 
(PI.   Dis.   Bui.    Suppl.    14;    16.    1921).      Pound  on  fruit  of  Grimes, 
York,    and  Jonathan  in  Morgan  County;      on  fruit  of  Grimes  in 
'     Franklin  County;   and  a  few  cases   on  Stayr.an  in  Tippecanoe  County ^ 
Cankers   found  on  Aiken,   Champion,    Gideon,    Curaner  Ranbo,  .and 
Salome  in  Lawrence  County.    (Gardner). 

Ohio:  In  Iwcas  County  on  August  G,  R.  C .  Thomas  found  ^Jfo  seriously 
afi'ected  leaves  of  Jonathan.  On  this  variety  little  fruit  in- 
fection v/as   found.    (Selby). 

Varieties,   very  susceptible  to  attack  by  blotch,    v/hich  have 
been  regarded  as   a   menace   to  less   susceptible  varieties  and  v/hich 
have   frequently   replenished  the  wood  pile,    include   the   follov/ing; 
Smith  Cider,   Ilissouri  Pippin,    Mann,    Oldenburg,    Stark,    I.iaiden 
Blush,   northwestern  Greening,    and  Ben  Davis.    (Beach'^). 

Iowa:   High  percentage   of  cankers  noted  on  Ci-rtain  varieties   of  nursery 
seedlings   such  as  Par.ieuse.    (llelhus). 

Blotch  control 

Three   or   four  sprayings  with  '^-t-^Q  Bordeaux  mixture  at  intervals   of 
three  v/eeks  after  petal-fall  are  generally   recommended  for  blotch  control, 
but,    naturally  these  recommendations  have   to  be  altered  more  or   less,   depend- 
ing upon  conditions   in  the  various   states.      In  sorie  places,    hov/ever,    we   find 
line-sulphur  being  used. 

Thus,    in  Ohio  Agricultural  Expurimcnt  Station  Bulletin  333>    Selby 
recommends  Bordeaux  mixture: 

3_4_50     3  weeks   after  petal-fall 

Same         3  woeks  after  first  applic'^  tion 

Same         3  vvcoks  after   second  application 

In  Illinois,    however,    Gunderson  (Illinois  ^-.gr.    Exp.    Stc.   Bui.   222: 
55I-575.    Sept.    1919)   recomiaended: 

1.  Lime-sulphur   (2.5  gals.),    arsoncte   of   lecd   (2   lbs.    powder), 

v;ater   (100  gals.)    -  three  weeks   after  pctcl-fall. 

2.  Sane,    five  v/eeks   after  petal- fall, 

3.  Extra  sprays  v/hon  needed  later   in  the  season. 

The  folloviing   reports  concernxng  blotch  cjntrol  have   ocen  reoeivc^d 
from  collaborators: 

Ohio:    The  mid-July  spray  has  been  found  to  give  perfect   control  in 


APPLE  -  Blotch 


some  cases  due  to  the   fact  that  June  uas  a  dry  montli.      The   in- 
efficiency  of  dusts   (both  liwc-sulphur  and  dehydrated  copper 
sulphate)    to  control  blotch  and  scab  v/as   sharply  demonstrated 
in  one   orchard   of  Jonathan  in   Lucas  County.    (Selby), 

Ind ia na ;    Good  control  of  1j af  and   fruit   infection  with  Bordeaux  mix- 
ture  tv/o,    four,    and   six  weeks  after   petal-fall.      Scarcity  of 
fruit  caused  failure   to  spray  this   season  and  consequent  heavy 
infection   of  leavus   and   twigs.    (Gardner). 

Illinois :      n  number  of  growers  neglected   to   spray  on  account  of  poor 
crop  and  thus   lost  heavily  on  what  little  fruit  they  oLd.      In 
several  oases   in  southern  Illinois  v/here  delayed  dormant  was 
applied,    the   fruit  v/as  clean  v/ith  no  further  applications.      In 
other  cases,    however,    this  was  not   true.    (Anderson). 
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Bitter  rot  caused  by  Glome re 11a  cingulata  (Stonom.)  S.  &  von  3. 

During  I92I  bitter  rot  v/as  reported  from  tho  usual  status  in  the  belt 
extending  from  New  Jersey  on  the  northeast  to  Missouri  and  Arkansas  on  the 
southv/cst.   !Io  extension  of  normal  range  of  thu  disease  seems  to  be  apparent 
from  the  rv.".Drts  received,  although  it  might  be  supposed  that  the  unusually 
war.:;  v/oather  of  I92I  v/ould  have  promoted  progress  northward. 

Less  bitter  rot  than  usual  was  reported  from  the  northeast>.rn  st;.'tcs 
from  Rhode  Island  to  Virginia,   Arkansas  and  Iowa  also  report  less  of  the 


APPLE  -  Bitter   rot 


disease,   but  the  collcrborators    in    the   re;.iaining    bitter   rot  states   report  an 
average;   '>r  a  greater  amount   l:,^n  last  year. 

It   should  be   remembered  that  it  was    in  this  bitter   rot  b^lt  tnat   t.^e 
crop  was  very  greatly  danas^d  :.nd   even  ruined   in  many  cases   by  the   sr^rinp 
freezes.      Consequently,    th.   yieli   of  ap^i.^s   was  v.rv   lov;   -.nd  tner.  was   a 
general  lack   of   int^r.-st  in   th.   crop.      Th...   fr.wzing^  dancp.,.   caused   a    .-^.en.ral 
cessation   of  spraying   with  th.   result   that    jn   sone  cases   bitter   rot  ^l:^d  n 
Ghance   to  devL,lop  v/ithout  hindrance    en  th.   small  amount  of  fruit   that  s.t- 
Thus   we  hsve   two   important   facLjrs   asidv   fro:n  thu-   wcathor  affecting    la.   im- 
portance  of  hittor   rot   m  19^1;, (l)    a   v.ry  small  crop   to    be  affected,    and 
(cj    lack  of   spraying   which  permitted  abundant   infection  on   th.  unspray^d   fruit. 

Til--    accompanying   map  shows  Ih..   ustimat^-d  percuntag.   of  loss' from 
bitter    rot   in   th^   United   States  during   ¥)2l.    (Fig.    "5). 


Del-        t 

Md.      0,'^ 


Approximate  southern  limit 
of  commercial  apple  culture  . 


J^ig-  ^'   Percentage  loss  from  eittcr  rnt,  192I- 

Ccarcity  of  fruit  in  tho  southern  apple  belt  resulted  in  the  markv:,t~ 
ing  of  mch  fruit  affected  with  bitter  rot  and  oth.^r  dis^as.s. 

Relation  of  weather  to  bitter  rot  in  1^21 

Collaborators  in  Jouth  Carolina,  Georgia,  [iississippi,  .:nd  Illinois 
report  that  bitter  rot  did  its  greatest  dam.age  at  tlw   time  when  th^  fruit 
was  approaching  maturity,  which  was  in  August  and  September,   Therefore,  the 
v/eather  of  these  two  months  should  be  considered  in  stai<iying  weather  relations 

The  month  of  July  was  considered  unusually  warm,  throughout  th..  country 
and  the  temperature  was  above  normal  in  practically  all  of  the  bitter  rot 
states.   The  rainfall,  however,  was  deficient  in  these  states  \.ith  the  ex- 
'"epticn  of  South  Carolina  jnd  Georgia.   Here  rainfall  was  abundant,  av^rag- 
in^  about  7  inches  in  the  two  states-   Further  northward  and  westv/ard  the 
rainfall  became  lighter  and  in  m^ny  cases  took  the  form  of  he-avy  showers 
with  rather  long  periods  of  drought-  The  July  rainfall,  therefore  c:-rxot 
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be  considered  as  being  especially  favorable  to  bitter  rot  except  in  the  south- 
easturn  portion  of  the  area  and  it  will  be  not^-d  thcit  in  this  locality  the  disi.-- 
ease  was  reported  as  being  v/orsu  than  usual. 

-aig-ust  was  a  cool  month,  the  temperature  being  about  normal  in  nost 
states^  but  below  in  Pennsylvania,  Ohio,  ■.Vest  Virginia,  Virginia,  North  Caro- 
lina, and  parts  of  South  Carolina.   The  August  rainfall  was  heavy  in  V/ost 
Virginia,  Ohio,  Indiana,  Illinois,  Missouri,  and  Arkansas,  being  from  1  to  2 
inches  above  normal  in  these  states-  A  deficiency,  however,  occurred  in 
the  Atlantic  Coast  and  Gulf  States  from  Virginia  to  Texas.   It  would  appear 
then,  that  as  far  as  rainfall  is  concerned  conditions  were  favorable  for 
bitter  rot  in  the  southern  and  northern  portions  of  the  belt.   The  temperatures, 
however,  were  probably  somewhat  lower  than  the  optimum  for  the  disease. 

September  was  a  warm  month,  being  above  normal  in  all  of  the  states 
concerned.   Plenty  of  rain  occurred  in  Ohio,  Indiana,  Illinois,  Missouri, 
Jest  Virginia,  Kentucky,  and  Tennessee;  but  again  there  was  a; deficiency  along 
the  Atlantic  Seaboard  and  Gulf  States,   Appar^^ntly,  then,  September  was 
favorable  for  the  disonse  in  the  central  and  northern  portion  of  the  Delt, 
and  this  checks  with  reports  of  collaborators  in  these  sections  that  the  dis- 
ease was  most  activL,  late  in  the  season. 

Dates  of  first  appearance  according  to  collaborators  for  1921 


Pennsylvania 
Delav;are 
South  Carolina 
Louisiana 
Illinois 

Varietal  susceptibility 


July  12 
August  9 
July  15 
July 
July  25 


Crawford  County 
Bridgeville 
Clemson  College 
Calhoun 
Centralia 


The  following  notes  on  varietal  susceptibility  were  furnished  by 
L-  R.  Hesler  and  N.  D.  Peacock,  of  Tennessee: 

Ben  Davis,  susceptible  -  probably  the  worst  rotting  variety. 
Yellow  Transparent,  Champion,  Early  Harvest  -  susceptible. 
Stayman,  Delicious,  York  Imperial  -  raoderately  susceptible. 
ViTinesap  -  one  of  our  most  resistant  varieties. 


Th. 
Delaware. 


-ricty  King  David  was  reported  as  being  especially  affected  in 


Blister  canker  caused  by  Nummularia  discreta  Tul. 


During  1^21  blister  canlae  r  was  reported  to  the  Survey  from  states  in 
the  eastern  half  of  the  country  with  the  exception  of  the  South  Atlantic  .nd 
Uulf  States,  and  also  Iowa,  Minnesota,  and  Wisconsin. 

Collaborators'  statements  indicate  that  the  disease  was  about  as  active 
r,s  usual  rlthough  from  Indiana  it  was  reported  that  cankers  made  considerable 
fro-.th  during  the  year.   If  blister  canker  makes  more  rapid  progress  euring 
y..ars  of  drought  as  is  reported  by  Gloy^r-^,  one  Jculd  suppose  that  the  disease 
V. ould  be  favored  by  the  generally  dry  summer  of  I92I. 


Tho  following  notes  concerning  occurrence  of  the  diaeasc  in  sor.e  of 
the  states  have  beun  received: 

Ohio  I  As  in  I92O,  blister  canker  has  shov/n  increased  attack  on  older 
rpple  trees,  especially  to  the  southv/ard  in  Ohio.   The  early 
removal  of  the  infected  branches,  certainly  before;  the  sprays 
applied  at  the  time  of  swelling  of  buds,  is  properly  insisted 
upon.  (Selby). 

Indiana;   Especially  in  thu  southern  tv;o-thirds  of  the  state.  (Gardri^r). 

Illinois;   General,  but  v;orse  in  the  south  wherever  Ben  Davis  is  grov/n 
(..nderson) . 

Michigan;   Serious  cankux-  infestation  found  on  a  fev/  trees  of  Ben 

Davis  variety  near  Paw  Paw,   This  nxTkes  the  third  location  for 
this  fungus  known  for  Michigan,  ard  the  only  location  v/here 
the  fungus  has  been  found  killing  the  linbs  of  tne  trees. 
(Coons), 

The  following  losses  v/ere  reported  during  the  year.   In  Arkansas  2% 
loss  of  the  crop  is  attributable  to  this  disease.  Blister  canker  is  always 
important  in  that  state  whore  a  high  p>^rcontagQ  of  the  susceptible  Ben  Davis 
variety  is  grovm.   In  Indiana  0.1%  loss  is  estimated  and.  in  Illinois  1-2%. 
Melchers  in  Kansas  reports  the  disease  as  serious,  sometimes  affecting  all 
of  the  trees  in  an  orchard,  but  probably  not  causing  a  reduction  in  yield 
of  inore  than  5%«   It  is  estimated  that  about  three-quarters  of  the  Kansas 
apple  orchards  have  the  disease  present  in  them. 

The  follov/ing  notes  from  collaborators  concerning  the  subject  of  dis- 
ease susceptibility  have  been  received.: 

Arkansas;  Jonathan,  V/inesap  group,  resistant.  Bun  Davis  group  and 

Delicious,  Grimes,  Yellov;  Transparent,  quite  susceptible.  (Elliott, 

Indiana;  Has  been  noted  on  Grimes  and  dcyi   Davis.   Serious  problem  on 
Bon  Davis  in  certain  orchards.  (Gardner;. 

Illinois:  Ben  Davis  worst.   Observed  on  most  varieties  gro'/n  in 

Illinois.   Observed  on  Benoni  for  the  first  time.  (Anderson). 
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Black  rot  caused  by  Physalospora  cydoniae  Arnaud 
(Sphaeropsis  malorum  (Berk, )  Pk- ) 

Dnring   the  year  black  rot  v/as  reported  from  practically  all  of  the 
(pastern  apple  states  and  also  from  Oregon  and  from  Idaho  where  one  collection 
was  made.   The  disease  is  of  rare  occurrence  and  minor  importance  in  the  \7est. 
Regarding  its  occurrence  in  Oregon  Barss  reports  that,  "It  is  unreported  out- 
side of  western  Oregon  where  it  is  scattered  but  never  important." 

For   the  United  States  as  a  v;hole,  the  losses  from  black  rot  during 
1921  (Fig-  6)  were  second  only  to  those  for  scab.   In  Maryland  and  Virginia 
the  disease  v/as  the  most  important  apple  trouble  of  the  year,  according  to 
collaborators,  and  in  Indiana  C.  L-  Burkholder  reported  frog-eye  worse  than 
he  had  ever  before  noted  it. 


R,  I.  1 
Del.  1 
Md.  5 
Ida   t 

Ore.  occurrence 
but  no  loss 


Fig.  G.   Estimated  percentage  of  1^21  apple  crop  lost  from  black  rot. 
The  loss  IS  largt.ly  due  to  defoliation,  resulting  in  reduced  yiulds,  both 
for  1321  anr]  1<322.   Some  loss,  however,  is  a  result  of  rotting,  of  the  fruit- 
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Nature  of  in.jury  from  black  rot 

In  considering  the  losses  from  black  rut,  the  nature  of  the  injury 
must  be  taken  into  account.  During  1^21  leaf  infection  was  very  heavy,  par- 
ticularly in  east-central  United  States.   In  this  area,  which  roughly  corre- 
sponds to  that  v/here  frost  damage  v/as  severe,  heavy  defoliation  of  the  trees 
occurred  because  of  the  frog-eye  leaf  spot.   Prom  Indiana  the  report  v/as  re- 
ceived that  the  frog-eye  lesions  seem  to  be  considerably  larger  than  usual. 
It  is  thought  that  this  unusual  amount  of  the  leaf  spot  in  the  area  affected 
by  frost  may  be  due  to  the  failure  of  grov/ers  to  spray,  thus  permitting  the 
fungus  to  develop  without  interference.  The  fruit  rot  form  of  the  disease 
was  also  common  in  some  localities  v/here  there  v/as  any  fruit.  It  was  sug- 
gested by  Anderson,  of  Illinois,  that  the  excess  of  fruit  rot  in  some  local- 
ities was  probably  due  to  an  abnormal  amount  of  worm  injury  which  had  result- 
ed from  the  reduced  spraying  program.  P.  P.  Cullinan,  of  Indiana,  reported 
heavy  losses  from  the  fruit  rot  following  growth-crack  injury  on  Grimes  in 
Franklin  County.   An  unusual  amount  of  twig  infection  v/as  reported  from  Ohio 
(See  fire  blight,  page  32).  Regarding  the  situation  in  that  state  a.  D. 
Selby  further  reports  as  follov/s: 

"Next  to  apple  scab,  the  infection  of  apple  twigs,  leaves  and 
fruit  from  black  rot  and  blotch  over  practically  the  entire  state 
has  been  the  striking  feature  of  the  season.  Black  rot  cankers 
are  so  much  in  evidence  and  the  Sphaeropsis  ma lorum  so  closely  fol- 
lows fire  blight  or  other  dying  of  twigs  as  to  make  a  real  black 
rot  problem." 

In  Virginia  Fromme  found  t'::'t: 

"The  relation  of  early  foliage  infections  to  infected  twi^s 
was  very  evident.  Twigs  are  the  chief  source  of  over-wintering 
in  this  state." 

It  is  very  probable  that  the  killing  of  blossoms  and  shoots  by  the 
spring  freezes  provided  an  unusual  opportunity  for  the  black  rot  fungus  to 
gain  entrance  to  apple  twigs  and  branches. 

Regarding  the  relation  of  the  weather  to  black  rot,  collaborators  in 
Ohio  report  that  favorable  conditions  prevailed  in  April  .'.nd  also  late  in 
the  season,  and  in  Illinois  and  Indiana  the  warm  and  wet  fall  was  favorable 
for  the  fungus. 

Dates  of  first  appearance  on  leaves  or  fruit 

New  Hampshire  June  22  Nashua 

Connecticut  June  1  Cheshire 

New  York  May  9  .Columbia  County 

Pennsylvania  April  28  Cumberland  County 

Delaware  April  2$  Bridgeville 

Virginia  ivlay  10  Blacksburg 

I'^ssissippi  May  10  Agricultural  College 

Arkansas  May  payettoville 

Ohio  June  V/ashington  County 

Indiana  April  28  Vincennes 

Minnesota  June  5  \7abasha 
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Varietal  susceptibility 

Regarding  susceptibility  of  varieties,  collaborators  report: 

Massachusetts;   Baldwin  most  severely  attacked.  (Osmun). 

Rhode  Island:   Serious  defoliation  in  spring,  Baldwin  most  seriously 
affected.   (Browning). 

Connecticut:   Most  reports  on  the  Baldwin.  Not  much  rot  of  the  fruit. 
(Clinton). 

New  York:  Mentioned  as  common  on  Mcintosh,  Alexander,  Ben  Davis,  and 
Baldwin,  (Chupp). 

Ohio;   Yellov;  Transparent,  Jonathan,  Ben  Davis,  Northern  Spy,  have 
been  considered  this  year  to  be  very  susceptible,  especially 
to  twig  blight.  (Thomas). 

Indiana;  Differences  in  varietal  susceptibility  v/ere  observed  in  an 
orchard  at  Mooresville  as  follows: 

leaf  spot  bad  on  Ben  Davis,  Maiden  Blush,  Pewaukee,  Yellow 
Transparent,  Chenapgo, Wealthy,  V/inter  Maiden  Blush,  and  North- 
western Greening. 

Leaf  spot  not  as  bad  on  Eenoni,  Grimes,  Stark,  and  Jonathan. 

No  leaf  spot  on  Indiana  Favorite  and  York  luperial. 

Pruit  rot  noted  on  Grimes,  Jonathan,  and  as  a  blossom-end 
rot  of  York  Imperial. 

Cankers  were  destructive  on  Ben  Davis  at  Peru,  and  were 
also  noted  on  young  Grimes  in  Orange  County  following  seventeen- 
year  locust  injury  of  I918.  (Gardner). 

Michigan;  Occasionally  does  a  small  anount  of  damage  to  Russian  var- 
ieties at  the  Agricultural  College  and  this  year  was  reported  as 
serious  on  Alexander  at  Benton  Harbor  and  on  an  unknown  variety 
at  Bay  City.  (Coons). 

Control  of  black  rot. 

Regarding  control  of  black  rot  Giddings  in  V/est  Virginia,  states  that 
it  is  one  of  the  most  difficult  apple  troubles  to  combat,  but  that  spray  and 
also  dust  will  control  it.   In  Indiana,  Gardner  reports  that  Bordeaux  mixture 
as  applied  for  blotch  at  2,  4>  ^^'^   6  weeks  after  petal-fall  in  Clark  County 
gave  poor  control  for  frog-eye  leaf  spot  on  Ben  Davis,  the  check  trees  shov/- 
ing  about  60%  and  the  sprayed  trees  about  45^  of   frog-eye. 

Fire  blight  caused  by  Bacillus  amylovorous  (Burr.)  Trev. 

During  the  year  fire  blight  v/as  reported  from  practically  all  of  the 
eastern  states  and  also  from  Montana,  Idaho,  and  the  Pacific  Coast  region.  Most 
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of  the  states  reported  the  disease  as  generally  scattered  in  occurrence  but 
many  of  the  losses  were  local  rather  than  gen:;ral.   According  to  collaborators 
there  was  more  disease  in  northern  Illinois  than  in  th>^'  central  and  southern 
portions  of  the  state  and  in  Montana  the  disease  was  mostly  in  the  western 
portion  of  the  state,  especially  in  the  Bitter  Root  Valley.   In  'Vashington  t];c 
V/hite  Salmon  section  was  the  one  where  the  disease  v/as  especielly  noted,  and 
in  Oregon  the  southern  part  of  the  state  and  the  re^^ion  east  of  the  Cascades 
showed  more  or  less  blight. 

Fire  blight  on  the  apple  was  reported  as  being  of  considerable  import- 
ance in  the  northern  states  of  New  York,  Michigan,  Wisconsin,  tonnesots,  nor':'  • 
ern  Indiana,  northern  Illinois,  and  Montana.   In  the  South  it  was  mentioned 
as  being  important  in  South  Carolina,  Mississippi,  and  Texas.   For  the  most 
part  collaborators  in  other  states  considered  this  disease  as  of  only  moderate. 
or  slight  importance  in  its  effect  on  the  apple  crop. 

Collaborators  in  the  following  states  mentioned  the  disease  as  being 
more  prevalent  than  in  1920:   Vermont,  Michigan,  Illinois,  and  Montana;   ./hi.. 
those  in  Vermont,  Connecticut,  Michigan,  V/isconsin,  Illinois,  Montana,  and 
North  Carolina  mentioned  it  as  being  above  the  average  in  prevalence.   States 
that  reported  less  in  1^21  than  in  1^20  include  New  Jersey,  Maryland,  Tex:>s, 
Georgia,  Arkansas,  Indiana,  Minnesota,  North  Dakota,  Kansas,  and  Oregon;  '.vhilw 
those  reporting  less  than  the  average  year  v;ere  Pennsylvania,  Maryland, 
Arkansas,  Ohio,  Indiana,  Minnesota,  North  Dakota,  and  Oregon- 
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loss   from  fire  blight   of  apple,    I921. 
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Preliminary  estimates  of  percentage  of  loss  fron  fire  blight  during 
1921  have  been  made  and  are  recorded  on  the  accompanying  map  (Pig.  ']) .   Com- 
plete and  final  estimates  on  losses  from  fire  blight  v/ill  appear  later. 

Prom  Oregon  H.  P.  Barss  reported  as  follov;s  concerning  fire  blight, 
July  1: 

"Noticeable  in  many  orchards  in  Jackson  County  according  to 
Gate,  but  damage  will  be  far  less  than  last  season.  None  is  report- 
ed in  the  Umpqua,  V/illamette,  and  Hood  River  Valleys  up  to  this  tim.e. 
It  is  serious  in  some  orchards  in  Wasco  County.   It  is  not  reported 
from  eastern  Oregon  sections  as  yet  this  year." 

It  vdll  be  noted  that  the  most  severe  losses  occurred  in  two  belts, 
one  along  the  northern  portion  of  the  country  and  the  other  in  the  southern 
part  of  the  eastern  apple  area.   In  the  east  central  portion  of  the  country, 
where  earlier  in  the  season  frost  damage  v/as  heavy,  the  losses  were  very 
slight.  Perhaps  one  explanation  of  this  may  be  found  in  the  fact  that  the 
killing  of  the  apple  blossoms  in  the  spring  eliminated  very  much  of  the 
blossom  infection.   In  the  northern  states  the  disease  continued  to  cause 
considerable  loss  as  in  I92O,  although  in  Minnesota  and  North  Dakota  the 
disease  was  considerably  less  important. 

V/eather  relations  of  fire  bli;^ht^  1^21 

The  somewhat  dry  v/eather  during  certain  pc. rts  of  the  summer  v/as  un- 
favorable for  the  dissemination  of  the  fire  blight  organism,  and  also  for 
infection  of  the  host.   In  the  spring  the  v/eather  conditions,  v;ith  the  ex- 
ception of  the  killing  frosts,  were  coiite  favorable  for  the  disease,  but 
the  dry  weather  of  June  and  the  subsequent  months  tended  to  che'^k  growth 
and  harden  the  apple  wood  thus  retarding  the  growth  of  the  fire  blight 
bacteria. 

Collaborators  report  as  follov/s  concerning  weather  conditions: 

Vermont ;  Very  common  earlier  in  the  season  as  a  twig  blight,  but 
has  dried  up  like  everything  else.  (Lutman,  July  l^)* 

Pennsylvania:   Dry  weather  not  particularly  favorable  for  fire  bliAVt.- 
( Thurston  and  Orton) . 

Delaware;  Little  rain  this  season.   Unfavorable  to  development. 
(Adams ) . 

Ohio;  The  freezing  appears  to  have  limited  sources  of  infection 

by  killing  pear  blooms.  Blossom  infection  is  loco  11;--  severe, 
although  decidedly  restricted.   T\'/ig  infection  is  rather  slighv. 
but  quite  general  on  susceptible  varieties.  (Selby). 

The  fire  blight  attack  seeias  to  have  been  -:;heohod  material- 
ly by  the  dry  weather  of  the  past  month,  (wlayco-i,  .uigust  l^)* 

Michigan:  Very  cor:imon  this  year,  especially  the  blossom  blight. 
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Frost  decimated  the  blossoms  and  in  some  cases  blight  took  what 
remained.      The  blight  on  apple  vras   checked  largely  by  the  dry 
summer.     Cold,   moist  spring   in  blossoming  tine  favorable  for 
the  disease.    (Coons). 

Minnesota;     Dry,   hot  weather.      Unfavorable.    (Section  of  Plant  Pathology) 

North  Dakota;     Dry  weather  conditions  which  have  prevailed  throughout 
the  summer  have  apparently  prevented  excessive  grovth,  v;ith  the 
result  that  fire  blight  has  not  done  the  usual  amount   of  damage 
to  apple  trees.    (Bolley). 

Kansas:      The  late  frosts  killed  most  of  the  blossoms  and  no  doubt 
killed  many  aphis  and  other  insects  which  figure  in  spreading 
blight.    (Melchers). 

Oregon;     Cool  spring  unfavorable  to  insects  and  blight.    (Barss). 

Nature  of  in.jury 

Collaborators  for  the  most  part  report  that  the  chief  damage  this 
year  took  the   form  of  twig  blight.      Hov;ever,    rather  heavy  cases   of  blossom 
infection  were  reported.      In  Ohio  Selby     and  Thomas   found  the  black  rot  fun^,us 
(Sphaeropsis  malorum)   fruiting  on  many  of  the  dead  apple  twigs  and  the 
question  arose  as  to  hov/  great  a  part  the  black  rot  organism  was  playing   in 
the  killing   of  the  twigs.     Regarding    this  R.  C    Thonias  writes  as   follov/s  on 
September  1: 

"Throughout  my  entire  trip  I  was  very  much  impressed  v/ith  the 
amount  of  tv/ig  blight.     The  organism  present  was  the  black  rot  fungus. 
Question  arises  as  to  whether  black  rot  is  the  primary  cause  or 
whether  fire  blight  follov/ed  by  black   rot  has  been  the   logical  manner 
of  attack." 


j^nother   form  of  injury  v/as  a  blighting   of  the    roots   r epa^  ted   from 
Ii/teryland  and  the  collar-rot  disease  which  may   or  may  not  be  due   to   fire 
blight  was   reported  from  Indiana,    Ohio,    and  Idaho.    (See  collcr-rot,   page  4^) 

Dates  of  first  appearance  according  to  collaborators,    1921 

Burlington 

Danbury  and  Nev/  Hr.ven 
Tompkins  County 
State  College 
Bridgeville 

Poquoson 
Agr  ic :\1  tv.r:.  1  G olleg e 
Vfeyne  Oo^mty 

Floyd,   .:ieca-;:ur,    .-:io.  ohelby  Cos. 
Anna 
Bane,  or 


Vermont 

June  10 

Connecticut 

June  23 

New  York 

April  12 

Pennsylvania 

Ivfey  iG 

Delaware 

May  19 

Virginia 
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3^  APPLE  -  Fire  blight 

Wisconsin  June  I5  Madison 

J.Iinnosota  June  iG  Hutchinson 

Kansas  June  Manhattan 

Colorado  June  Fort  Collins 

Oregon  May  25  Jackson  County 

Varietal  susceptibility 

Regarding  the  susceptibility  of  various  varieties  of  apples  collabora- 
tors report  as  follows: 

Vermont;  Ycllov;  Swoct  is  not  especially  susceptible,  (Lutman) , 

Connecticut;   Greening,  Pall  Pippin,  Hulburt,  Stark,  and  Gravcnstcin, 
susceptible  in  order  named,  (Clinton) , 

New  York;  Most  common  on  Greenings,  York  Imperial  and  King  seem  very 
susceptible,  (Chupp) . 

Delaware;  Prevalent  only  on  Ycllov;  Transparent,  (Adams). 

Indiana;  Severe  on  Jonathan  in  one  locality;  not  on  Grimes,  King  David, 
Stayman,  Delicious,  or  V/inesap  in  the  same  orchard,  (P.P.Cullinan)  . 

Illinois:  Very  serious  body  blight  of  variety  V/illow  observed  in 
Calhoun  County,  (Anderson) , 

Michigan;   One  hundred  percent  blossom  blight  observed  on  Dutchess, 
(Coons) , 

Wisconsin;  All  fruit  dropped  from  Tolman  Sweet;  on  most  other  varieties 
infection  was  confined  to  nev;  growth.  Other  particularly  infect- 
ed varieties  were  Yellow  Transparent,  McMahon,  V/ealthy,  and 
Transcendent,  (Vaughan). 

Montana;  Marked  differences  noted  in  varietal  susceptibility, 
(Jcnnison) , 

Idaho:   Important  on  Spitzcnburg,  (Hungcrford) , 

Control  of  fire  blight 

The  only  state  reporting  on  fire  blight  control  this  year  was  Wisconsin. 
Regarding  the  work  in  tliat  state  R.  E,  Vaughan  reports  as  follov/s; 

"Blight  control  by  eradication  of  Transcendent  Crab  and  any  other 
varieties  with  hold-over  cankers  is  being  undertaken  by  the  community 
around  Hatchvillc,  Dunn  County.   Every  farm  ovmcr  within  a  radius  of 
3  miles  has  agreed  to  take  out  the  offending  trees.   The  \7cstcrn 
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Orchards  Company  has  over  100  acres  in  young  orchards  and  v;as  chief- 
ly instrumental  in  starting  the  v/ork*   The  V/isconsin  State  Department 
of  Agriculture  and  College  of  Agriculture  are  cooperating  with  the 
local  growers. 

"So  far  as  known  this  is  the  first  community  in  Wisconsin  to  under- 
take a  comprehensive  campaign  against  blight." 


Rust  caused  by  Qymnosporangium  juniperi-virginianae  Schw. 


During  the  year  1^21  rust  was  reported  from  practically  all  of  the  states 
where  it  has  occurred  previously.   Those  states  include  all  of  those  where 
apples  are  grown  east  of  the  100th  meridian. 

The  year  was  one  in  which  rust  attracted  only  slight  attention.  Near- 
ly all  of  the  states  reporting  it  say  that  it  was  present  on  the  apple  foli- 
age in  about  the  same  amounts  as  last  year,  or,  in  some  cases,  it  v;as  said 
to  be  less  prevalent.   There 
were  indications,  however, 
that  the  disease  was  slight- 
ly more  coraTion  than  usual  in 
Connecticut  and  some  of  the 
reports  indicate  a  heavier 
foliage  infection  in  parts  of 
Arkansas  and  Missouri  than 
last  year, 

V/hen  the  losses  for 
the  United  States  as  a  whole 
are  considered,  rust  will 
be  seen  to  have  caused  only 
comparatively  small  damage. 
The  accompanying  map  (Fig.  3) 
shows  the  estimated  percent- 
ages of  loss  from  rust  in 
1921.   In  general,  these  fig- 
ures are  somev/hat  lo\Ter  than 
those  of  last  year^  Complete 
estimates  of  loss,  both  in 
percentage  and  in  bushels, 
will  be  issued  later  by  the 
Plant  Disease  Survey. 

The  accompanying  map  al- 
so shows  the  outer  limits  of 
the  range  of  red  cedar  and 
the  approximate  outer  limits 
of  apple  culture,   [.luch  more 
detailed  maps  showing  the 
prevalence  of  the  cedar  '/ith- 

in  the  various  states  would  be  very  helpful  in  studying  the  relation  betv.'een 
rust  losses  and  the  abundance  of  cedars-  Collaborators  report  that  this  dis- 
ease is  localized  in  many  of  the  states.   Thus,  in  Hew  York  tlic  disease  is 
not  serious  outside  oi    the  Hudson  Valley,  but  in  that  region  it  is  an  im- 
portant factor.   In  states  like  Virginia,  '.Vest  Virginio,  and  North  Carolina 
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collatorators  state  that  tJic  disease  is  confined  to  the  Piedmont  regions  v/hcrc 
ccdarG  arc  prevalent.   In  Indiana  and  Illinois  tJhc  disease  is  chiefly  in  the 
southern  portions.  Minnesota  reports  hoavicst  occurrence  in  the  central 
section  this  year,  while  the  collaborator  fran  Nebraska  reports  it  as  common 
in  the  southeastern  part  of  the  state.   An  intensive  survey  for  cedar  trees 
and  apple  rust  in  these  portions  of  various  states  where  the  disease  is  par- 
ticularly common  v/ould  throw  much  further  light  on  the  matter  of  the  relation 
of  the  red  cedar  to  the  rust. 

Leaf  infection  was  the  form  of  injury  com-nonly  reported  in  I92I. 
Local  defoliation  occurred  in  parts  of  Ulster  County,  New  York,  and  in  Ohio 
as  well  as  in  the  Appalachian  fruit  district  where  the  disease  is  always  of 
inportance.  Melchers  in  Knnsas  reports  that  infection  is  alwa.ys  confined  to 
foliage  in  that  state  and  that  affected  fruit  has  never  been  observed,  while 
Hopkins  in  Missouri  reports  the  finding  of  rust  on  the  twigs  this  year,  as  well 
as  on  tlie  leaves, 

A  comparison  of  rust  occurrence  v/ith  v;eather  condit-Jons  v;ould  be  of 
much  interest  in  this  connection,  but  unfortunately  the  data  o,t  hand  are  not 
sufficient  to  draw  any  conclusions.   The  great  shortage  in  the  apple  crop 
has  undoubtedly  led  many  collaborators  to  report  that  the  disease  v;as  less 
prevalent  than  usual,  even  though  the  disease  might  have  been  fally  as  common 
as  usual  on  the  leaves,  N.  J.  Giddings,  of  V/est  Virginia,  has  furnished  the 
follov/ing  note  concerning  weather  relations: 

"Apple  rust  was  also  showing  up  to  a  very  slight  extent  at 
this  time  (April  25).  V/eather  conditions  core  not  particularly 
favorable  for  development  of  diseases  during  the  first  week  in  May 
The  weather  was  vei-'y  moirt,  but  the  temperature  v/as  too  low  for 
infection," 

It  is  quite  likely  that  the  temperatures  in  some  of  the  states  border- 
ing on  West  Virginia  were  also  too  cold  to  favor  infection  dur'ing  the  first 
week  of  May. 


Dates  of  first  appearance  of  rust  on  the  apple,  according  to  collaborators, 1921 
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Varietal  resistance 

The  following  notes  dn  varietal  resistance,  supplementing  those  al- 
ready given  in  various  numbers  of  the  Plant  Disease  Bulletin  Supplement,  have 
been  received  during  1^21 : 

Connecticut;  In  an  orchard  of  50  trees  at  Central  Village,  there 
was  so  much  rust  on  the  variety  V/ealthy  that  the  apples  did 
not  mature.  (Sheldon). 

New  York;  Relatively  abundant  in  Ulster  County,  especially  on  V/inter 
Banana  and  \7ealthy.   (Department  of  Plant  Pathology). 

Georgia;  Always  present  and  serious  on  Shockley.   (McHatton), 

Indiana;  Noted  only  on  foliage  of  York  Imperial,  Jonathan,  and  V/ealthy. 
(Gardner). 

Illinois;  Noted  on  Benoni,  York,  and  V/ealthy.   (Anderson), 

Minnesota;  V/ealthy  very  susceptible.   Patton  shared  some  resistance 
as  did  also  Northwestern  Greening,  (Section  of  Plant  Pathology). 

Iowa;   Most  injury  on  V/ealthy  and  other  stocl^s  having  v/ild  crab  as 
parents  at  some  time  in  their  history.  (Melhus). 

Rust  control 

From  Arkansas  Elliott  reports  that  most  of  the  cedars  have  been  cut 
in  the  commercial  apple  region.  From  Ohio  Thomas  writes  that  the  removal 
of  cedar  trees  gives  satisfacotry  control;  and  from  V/est  Virginia  the  follow- 
ing interesting  note  concerning  the  results  of  cedar  eradication  has  been 
received; 

"Apple  rust  is  causing  practically  no  injury  in  the  large  comm.er- 
cial  orchards  this  year.   All  indications  pointed  to  a  heavy  rust 
infection,  but  the  cedar  eradication  has  added  another  season  to  the 
evidence  of  possible  effective  control  by  that  means.   It  is  interest- 
ing to  note  that  the  amount  of  rust  in  the  south-central  part  of  the 
state  has  been  increasing  very  markedly  during  the  past  few  years. 
The  fungus  is  evidently  becoming  established  upon  the  hosts  in  that 
section. " 

R.  E,  Vaughan  in  Wisconsin  reports  that  certain  orchards  were  not 
infected  with  the  rust,  whereas  adjacent  but  unsprayed  orchards  were  in 
some  cases  seriously  defoliated.   He  reports  ten  times  more  rust  on  trees 
in  proximity  to  red  cedars. 


40  APPLE  -  ?nait  spot 

Pniit  spot  caused  by  Phoma  pomi  Passer. 

Pruit  spot  was  of  ver;/  little  importance  during  I92I.   This  was  prob- 
ably partially  due  to  the  destruction  of  the  fruit  crop  in  many  places,  par- 
ticularly in  some  states  that  usually  report  more  or  less  damage;  and  again, 
it  is  probably  true  that  the  character  of  the  weather  tended  to  keep  down 
the  amount  of  the  disease. 

The  report  of  most  severe  damage  comes  from  Michigan  where  Coons  re- 
ports it  to  be  of  almost  equal  importance  to  bitter  pit  as  a  storage  spot  of 
apples.  He  estimates  10%  affected  apples  in  the  stored  fruit  of  I92O-I92I. 
The  disease  v/as  present  in  about  the  same  amounts  as  usual  in  Nev/  Hampshire, 
Connecticut,  New  York,  and  Illinois.   Less  was  seen  in  Delaware  and  the  dis- 
ease was  not  observed  nor  reported  in  Pennsylvania,  Maryland,  Virginia, 
Tennessee,  South  Carolina,  Georgia,  Mississippi,  Arkansas,  Ohio,  V/isconsin, 
Minnesota,  and  Missouri. 

In  New  York  the  disease  is  confined  almost  wholly  to  the  Hudson  Valley. 
In  Delaware  it  is  distributed  generally  over  the  state  and  in  V/est  Virginia 
it  is  reported  as  becoming  of  increasing  importance  in  the  northeastern  fruit 
section.   In  Illinois  it  is  of  importance  only  locally;   only  one  report  was 
received. 

Earliest  reports  of  the  disease  this  year  were  September  in  Delaware, 
and  October  in  southern  New  Hampshire. 

Anthracnose  caused  by  Neofabraea  malicorticis  (Cord.)  Jackson 

Anthracnose,  which  is  restricted  to  the  apple  sections  of  the  North- 
v/est,  was  not  reported  as  being  especially  serious  during  I92I.  Pathologists 
in  Idaho  did  not  observe  the  disease  on  the  I92I  crop  nor  did  they  receive 
specimens.  However,  inspections  during  April  and  May  of  1^21  of  car  shipments 
of  apples  grown  in  1^20  in  northern  Idaho  showed  from  a  trace  to  20%  of  the 
fruit  affected  with  the  disease. 

In  Washington  the  disease  v/as  especially  common,  as  usual,  west  of 
the  Cascades  and,  according  to  Heald  and  Dana,  was  severe  in  the  VVhite  Salmon 
section.   They  do  not  report  the  disease  from  the  Spokane  section  or  from  the 
Yakima  or  \7enatchee  Valleys.  However,  market  inspection  indicated  a  consider- 
able amount  of  the  anthracnose  in  1^20  fruit,  shipped  from  these  regions 
during  the  first  five  months  of  I92I,   Arthur  Prank  reported  as  follows: 

"More  than  ordinarily  common  throughout  V/estern  V/ashington.  Most 
severe  cases  in  V/hatcom,  Thurston,  Cowlitz,  and  Klickitat  Counties. 
At  Vfhite  Salmon  and  near  there,  very  severe  cases  v/ere  found." 

In  Oregon  the  disease  was  present  throughout  the  v;estern  part  of  the 
state.   In  the  '.'Yillamette  Valley  losses  were  general  and  severe,  according 
to  Barss,  and  in  the  Hood  River  Valley  lack  of  properly  timed  sprays  has 
caused  the  disease  to  become  the  most  serious  trouble  of  apples  in  that 
section.   Leroy  Childs,  of  the  Kood  River,  reports  th&t  orchard  valuations 
have  depreciated  fully  10%  on  account  of  anthracnose.   This  loss,  hov/ever, 
is  recoverable  if  attention  is  given  to  proper  spraying.  H.  P.  Barss^ 
reports  as  follows  concerning  the  present  status  of  the  disease  in  his  state: 
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"Apple  tree  anthracnose   is   the  most  seriovis   cankt,  r  disease   of 
Western  Oregon.      It  has   caused  premature  dentruction  of  many  promis- 
ing  orchards   and  undoubtedly  will  result   in  large   losses   in  the   future, 
unless  growers  are  prepared   to  adopt  the  retbods   required,  to  combat   it. 
The  disease  can  be  held   in  control  by  spraying,    but   there   is   only  one 
season  when   spraying  can  accomplish  the  desired   results  and   that  is 
in  3^he   fall,      Bordeaux  mixture   is  the  best  material  to  use   for  the  purpose 
..    according   to   the   experience   of  the  grov/ers,    as    it  seems   to  retain 
its   effectiveness   for  a   long   time,    regardless   of  rains   and  cool 
temperatures.      The  usual   time   of  application,   where  but  one  spraying 
is  given,    is    immediately  after  the  crop   is   harvested.      Earlier  appli- 
cations  would   be  preferable   from  the   standpoint  of  disease  control, 
but   the  grower  naturally  objects  to   covering  his   fruit  v;ith  a   heavy 
coating   of  spray   just  before  picking." 

Inspections  of  carloads    of  apples   shipped   from  the  Northv/est  from 
January  to   July  1^21  show  a   considerable   amount   of  anthracnose   in   the   l^j20 
fruit.      An  examination  of  the   records   shov/s   the   following: 

Oregon  -  Salem  section:    Two  cars   of  Spitzenberg,    and  one  car   of  Yellow  Newto'.'m, 
all  shipped   in  January,    showed  abovit  G%  anthracnose. 

Hood  River   section:    Three  cars   of  Yellow  Newtowns   and   one  of  Spitzen- 
berg  showed  Z%,    2%,    12%,    and   l^f.  respectively. 

Grant's  Pass   section:    Two  cars   of  V/inesap  contained  13%  and  22%. 

Portland  section:      Three   cars   of  Newtowns,    inspected  during   February, 
showed   10%,    R%,    and  25%. 

Umpqua   Valley   section:      Ore  car  of  Princess  Umpqua,   35%* 

Roseburg   section;    One   car  Princess   Umpqua,   /[0%. 

Yfeshington  -  V/ena tehee   section:      Twenty- three  cars   of  V/inesap,    inspected 

from  February   10    to   Ivlay   23,    showed  anthracnose   in  varyirig   amounts. 
One  car  contained  43%,    the   second  highest  22%,    while  the  average 
was  about  8%, 

Yakima   Valley  section;      Twenty-four  cars   of  V/inesap  showed   the    follow- 
ing percentages  during  the  period  from.  March  25   to  Mry  '}!:      t,   9/^» 
5%,   8%,   8%,   14%,   2%,   8%,    11%,   8%,   6%,    12%,    7%,   1%,   ^%,    11%,   20%, 
7%,    2%,    18%,    7%,    7%,    9%,    and  9%. 

Seattle  section;    Two  cars  of  Newtown  shov/od  1%  each,    "-nd  6  cars   of 

vYinesap  showed  the  following  perocntrges  during   the  period   from 
April  2   to  June  1^:      2%,    8%,   9%,    10%,    3^3%,    and  33%. 

Spokane   section;    Eight  cars   of  V/inesap  showed  the    following  percent- 
ages during   the  period   from  April  22   to  May   2^-.      13V:»    4%»    2%,    2%, 

3%,  5%»  ic%»  b%. 

\Vhite  Salmon.  Grand  Vitw,  and  Cashmere  sections:  a  few  shipments 

from  each  of  these  apple  centers  shov.'ed  anthracnose  in  consider- 
able amounts,  V.'inesap  and  Yellow  Newtov.n  were  the  varieties. 

Recent  literature 

1.  Barss,  H.  P.  Apple  tree  anthracnose.   Bienn.  Rept.  Oregon  Bd,  Hort. 
iG  (1919-20)^127-130.  illuE.  1921. 
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European  canker  caused  by  Neutria  galli^ona  Eros. 

This  disease  has  been  reported  in  tUe  pesc  fro:n  most  of  the  states 
along  the  Atlantic  Seaboard  from  iViaine  to  North  Carolina,  and  also  fror.i  Ohio, 
Indiana,  Illinois,  MinnesoLa,  and  the  three  states  on  the  pacific  Coast.  This 
year  West  Virginia  is  the  only  state  reportin.c  the  disease  to  the  Survey  for 
the  first  time,  and  in  that  state  the  c^.nker  Is  said  to  be  of  minor  importance. 
Nev;  Hampshire  reported  the  disease  as  of  very  slight  importance  and  occurring 
in  about  the  average  amounts.   In  well  sprayed  orchards  it  is  practically 
absent.   Massachusetts  reported  the  disease  as  common  in  many  old  orchards 
but  causing  no  great  amount  of  damage.   New  York  -  the  disease  can  usually 
be  found  to  some  extent  each  year  in  most  counties  of  the  apple  section. 
Virginia  and  V.'est  Virginia  report  the  disease  as  of  rare  occurrence.   In 
Illinois  one  specimen  v;as  received  at  the  Experiment  Station  by  H.  V/, 
Anderson  from  Marion  County,  July  25,  and  the  disease  was  observed  by  Tehon 
in  Stephenson  County,  Prom  Oregon  the  disease  -./as  reported  as  being  present 
in  the  western  part  of  the  state,  but  not  causing  any  appreciable  damage.  No 
reports  were  received  from  any  of  the  other  states,  collaborators  in  most  of 
them  indicating  that  no  specimens  nor  complaints  had  been  received. 

In  England,  where  this  disease  is  of  more  importance  than  in  the 
United  States,  an  important  paper  has  been  published  during  the  year-'-.  Wounds 
have  generally  been  considered  necessary  for  infection  with  the  European 
canker  fungus,  but  Wiltshire  states  that  infection  through  leaf  scars,  both 
in  the  autumn  and  during  the  following  year,  is  responsible  for  a  large  per- 
centage of  canker  at  Long  Ashton,  Bristol.   The  fungus  appears  to  enter 
through  small  cracks  which  appear  in  the  leaf  scar  tissues,  in  the  autumn 
immediately  after  defoliation  and  in  the  spring  when  the  buds  are  sv/elling. 
The  possibility  of  preventing  this  infection  by  disinfecting  the  leaf  scars 
by  fungicides  is  discussed  and  results  of  preliminary  trials  recorded. 

Marked  differences  in  varietal  susceptibility  are  mentioned. 

1,  V/iltshire,  3.  p.   Studies  on  the  apple  canfe  r  fungus.  I.  Leaf  scar 
infection.   Ann.  Appl.  Piol.  8;  )}j2-l'j2,    Illus.  pi.  3.  Nov,  I92I. 

Zeller,  S.  !,!.  and  C  E,  Ov.'ens.   Eurpoean  canker  on  the  Pacific  slope, 
Phytopath.  11;  4G4-4G8.  Illus.' Nov.  19^1  (Feb.  1922}. 

Powdery  mildew  caused  by  Podosphaera  leucotricha  (E.  ?^   E.  J  Salm. 

As  in  other  years  the  hea-vy  losses  frum  powdery  mildew  of  apple  occurred 
in  the  apple  districts  of  the  Pacific  Northv/cst,  where  climatic  conditions 
are  particularly  favorable  for  its  development.   In  the  East  th'i  disease  was 
commonly  distributed  as  usual,  but  reports  indicate  that  it  was  considerably 
more  prominent  than  norm.ally.   It  is  likely  that  the  warm  and  dry  suraiaer  v/as 
especially  influential  in  developing  mildew  in  certain  localities  of  the  East. 
The  disease  was  much  worse  than  usual  in  New  York,  Pennsylvania,  Delaware, 
North  Carolina,  Indiana,  aiid  Illinois,  causivig  injury  to  the  vovmg  shoots 
and  to  the  leaves.   In  Indiana  new  growth  v.'as  killed  in  some  oases.   The  dis- 
ease cannot  be  considered  of  any  general  importance  in  the  East  although 
in  some  nurseries  and  young  orcliards  it  was,  without  doubt,  quite  destructive. 
Collaborators  in  New  York,  Delaware,  Kentucky,  ■'"-nd  Tennessee  rrention  it  as 
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causing  considerable  local  daniufe.   The  f ollov/lr.g  notes  from  New  York  are 
significant:   "Seneca  County  -  effected  the  grT.;th  severely  in  one  orchard. 
Ulster  County  -  on  V'inter  Banana,  attacking  fruit  pedicols,  stunting  fruit 
and  causing  it  to  die.   Orleans  County  -  every  terrii^ial  shoot  in   one  orchard 
affected." 

In  the  V/est  the  disease  was  apparently  about  as  prevalent  as  usual, 
although  reports  from  Utah  and  Washington  indicate  that  it  may  have  been 
somewhat  more  common.   In  Idaho,  Hungerford  reported  it  as  important  in  un- 
sprayed  orchards  throughout  the  state,  and  some  fruit  injury  //as  noted  in 
Idaho  this  year.   In  Oregon  Barss  reported  it  as  of  some  small  importance 
in  all  apple  sections,  russetting  the  fruit  ana  causing  loss  of  grade.  First 
observed  this  year  May  5  at  Banks,  Oregon.   From  California,  Y/.  S.  Fields 
reported  that  in  an  inspection  in  the  vicinity  of  vVatsonville,  Santn  Cruz 
County,  August  1,  he  observed  considerable  defoliation  due  to  pov/dery  nil- 
dev/  and  states  that,  "the  mildew  is  general  in  the  Pajaro  Valley  this  year, 
but  in  spite  of  this  there  will  be  a  fair  crop  of  apples  harvested,  as  ap- 
parently, only  the  terminal  shoots  \/ere  defoliated." 

Dates  of  first  appearance  of  powdery  mildew  of  apple,  1921 

New  Yoi-k 

Delaware 

Tennessee 

Mississippi 

Ohio 

Indi  ana 

Of  the   varieties   mer.tioned  as  being   affected,    the   Jonathan  is    report- 
ed  from  Delaware  as   being   especially   susceptible,    and   Joneta'^^n,    Spitzenberg, 
and  Ortley,    in   the  order  named,    are  most  affected   in  Oregon,    according   to 
Barss.      Grimes   is   also  badly   mildewed   in  that  state,    arid   the  disease  was 
noted  on  V/intcr  Banana   in  Nev/  York,    Rome  Beauty   in  Pennsylvania,    and  Trans- 
parent,  Corson,    and  V/inesap   in   Indiana. 

Gonce-'-ning    control,    Adams,    in  Delaware,    reported  that  line  sulphur 
controlled  the  disease;      Barss,    in  Oregon,    stated  that  tae  disease   is   serious 
only  where   the   scab  sprays   are  neglected;      and   Hungerford,    in   Idaho,    reported 
mildew   important   in  unsprayed   orchards   only.      However,    a   case  v/as   noted    in 
I.lorgan  County,    Indiana,   May   12  where   lime-sulpmir   spray  was  not  controlling 
mildew. 


Crov.'n  gall  caused  by  Bacterium  tumefaciens   EPS  &  Towns. 

Crown  gall  was   reported   during   1^21   from  most  of  the   states   east  of 
the  Mississippi,    and   from  Texas,    Oklahoma,    Arkansas,    Montana,    Utah,    Idaho, 
'V:  shington,    and   Oregon.      In  the  three   states   last  named   the  disease  was   said 
to  be  local  in  occurronce  while   in  other  states   its  distribution  was  apparent- 
ly the  same  as   that  of  the  host.      'Yisconsin  reported  it  as  coincident  v/i  th 
trie   nurseries   in  that  state.      In  most  cases   it  was   apparently  no  more  prRva- 
l3nt  than  is  usually  the  case,    but  Marylc^nd,    Iviississippi,    and  Ohio   reported 
more  than  during   either   the  preceding   or  the  average  year. 


I.fay  6 

Schuyler  County 

April  21 

Nassau  County 

July 

Knoxville,   Cleveland 

July 

Starhville 

June 

Cuyahoga  County 

April  28  ■ 

Knox  County 
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As  usual,  the  loss  reported  as  due  to  crown  gall  was  mainly  to  nur- 
sei-y  stock,  but  in  some  states  the  disease  was  said  to  be  troublesome  in 
the  orchard  also.   For  instance  Adams  in  Delav/are  stated  that  it  was,  "very 
common  with  trees  8-10  years  old  showing  drought  effects."   In  Tennessee  it 
was  said  to  be  conimon  in  orchards  on  certain  varieties,  and  according  to 
Elliott,  it  causes  the  death  of  some  trees  every  year  in  Arkansas. 

The  greatest  loss  from  crown  gall  reported  during  the  year  was  1^% 
in  nursery  stock  in  V/isconsin.  Neal  in  Mississippi  estimated  4%»  also  in 
nurseries.  Virginia,  North  Carolina,  Texas,  and  Arkansas  all  reported  1% 
loss,  apparently  in  orchards,  while  Illinois  reported  only  a  trace.   The 
disease  was  said  to  be  important  in  Delaware,  Ohio,  and  Utah,  but  no  esti- 
mates of  loss  were  given.   In  Kansas,  according  to  Melchers,  2^%   infected 
stock  was  usual  in  nurseries.   C.  E.  Temple  and  R.  A.  Jehle  in  Maryland  made 
the  following  statement:   "About  20,000  trees  out  of  6o,000  shipped  into 
Maryland  from  Texas,  Kansas,  and  Oklahoma  had  conspicuous  crown  galls,  and 
were  destroyed." 

Dwarfing  of  the  trees  with  consequent  reduction  in  yields  was  report- 
ed from  New  Jersey  and  Virginia* 

The  follov,'ing  table  gives  the  figures  for  loss  and  amount  of  infection 
as  reported  by  collaborators: 

Table  7-   Data  concerning  losses  due  to  crown  gall  of  apple  as  re- 
ported by  collaborators,  1921. 
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Percentage 
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rPercentage 

:lViaximum  per 

'  infested 

.affected 

affected 

loss 

cent  found 

State 

plantings 

trees  in 

trees  in 

in  any  one 

infested 

State     ! 

planting 

plantings  . 

Virginia 

1    ; 

North  Carolina 

•5 

2. 

.1    ] 

1    : 

.  2 

Mississippi    ; 

30.    : 

5'     : 

1.5    : 

4 

75  (nurseries 

Texas 

— 

1 

- 

Arkansas 

50. 

5-100  : 

40. 

1 

100 

Illinois 

— 

t 

— 

Wisconsin 

'       75. 

:    15. 

11. 

15   ^ 
(nursery) 

:    - 

The  "hairy  root"  form  of  the  disease  was  reported  this  year  only  from 
Arkansas  where  it  was  the  most  common  type.   Both  root  and  aerial  galls  oc- 
curred in  Delaware  and  Mississippi,  while  root  galls  were  most  common  in 
Ohio. 

In  Oregon,  H.  P.  Barss   reports  aerial  galls  of  undetermined  cause  as 
scattered  over  the  state  wherever  apples  are  grown.   It  does  not  appear  to 
be  detrimental  to  the  trees.   The  general  features  point  to  an  infective 
origin,  but  Barss  doubts  its  bein^^  identical  v/ith  the  common  crown  gall. 

Varieties  repoi-ted  as  especially  susceptible  were  Early  Harvest  and 
Rome  Beauty  in  Tennessee,  and  Okabena  and  Dutchess  in  v'/isconsin.   In  Ohio 
there  was  little  apparent  variation  in  susceptibility. 

Vaughan  in  Wisconsin  states  that  the  disease  is  "carried  along  row  by 
plow  and  cultivation  until  75%  of  individuals  may  become  infected". 
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Experiments  conducted  at  tlie  lov/a  ExperJniert  Station  (See  Melhus, 
I*   E. ,   and  T.  J.  Maney.   Studies  on  the  infection  and  control  of  crov;n  gall 
on  apple  grafts.  (Abstract)  Fhytopath.  12:  ^5,  Jan.  I922.)  indicate  that 
the  percentage  of  crov/n  gall  on  grafts  may  be  greatly  reduced  without  in- 
jury to  the  grafts  by  disinfection  with  Bordeaux  mixture  8-8-5O.   Stronger 
Bordeaux  was  somewhat  more  effective  but  decreased  the  stand.   Soluble 
fungicides  were  injurious  to  the  grafts.   The  results  of  the  experiments 
concerning  infection  of  the  grafts  are  stated  as  follows: 

"Most  of  the  infection  takes  piece  the  first  year  during  the 
formation  of  the  callus  at  the  union.   V/ell-made  and  poorly-nade 
grafts  shov/ed  little  difference  in  the  amount  of  infection..  Using 
an  unusually  large,  heavy  string  wrap  over  the  union  leads  to 
girdling  and  excessive  callusing  of  the  trees,  which  seems  to 
facilitate  crown-gall  infection.   Cloth  applied  over  the  union  as 
a  wrapper,  either  with  or  without  string,  decreases  the  amount  of 
crown  gall.   Scion  wood  cut  from  trees  infected  with  orovm  gall 
at  the  union,  did  not  show  any  increased  amount  of  infection. 
Hairy  root  seedlings  when  used  as  stocks  did  not  transmit  hairy 
root  to  the  scion,  but  the  stock  portion  of  the  graft  usually  remained 
infected." 

No  control  methods  were  reported  by  collubor?.tors . 

Sooty  blotch  and  fly  speck  caused  by  P h y  1 1 ", c a ;: r a  -p oj-n i ger^_a  (Schw.)  Sacc. 
and  Leptothyrium  pomi  (Mont.  &  Fr.)  Sacc- 

Sooty  blotch  and  fly  ppeck  are  usually  associated  v.'ibh  one  another, 
and  for  this  reason,  and  also  because  of  similar  morphological  characters, 
they  have  been  considered  by  maiiy  as  different  stages  of  the  saiae  fungus. 
Colbyl  who  has  recently  studied  these  fonns,  says  that  "They  should  be  re- 
garded as  separate  fungi  unless  full  proof  tl.at  th=jy  are  connected  can  be 
adduced'-'.   Ho  proposes  the  name  Gloeodes  pomigena  (Schw.)  Colby  for  the 
sooty  blotch  fungus  (phyllachora ) . 

The  diseases  were  of  only  slight  importance  in  I92I.   They  were  re- 
ported from  Rhode  Island,  Connecticut,  New  York,  Pennsylvania,  Delaware, 
'.Vest  Virginia,  Virginia,  Ohio,  Indiana,  and  Oklahoma.   In  all  of  these 
states  except  Indiana  the  diseases  v.'ere  of  the  same  or  less  prevalence 
than  usual.   In  Indiana,  however,  largely  because  of  failure  of  growers  to 
spray,  they  blemished  the  fruit  to  greater  extent  than  ordinarily.   In  New 
York  they  were  found  to  some  extent  in  all  parts  of  the  state,  but  were 
more  common  in  the  Hudson  Valley.   In  V/est  Virginia  they  were  more  prevalent 
in  the  Ohio  and  Kanawha  Valleys, 

The  susceptible  varieties  reported  were:   Rhode  Island  'Ireening  in 
Rhode  Island;   Rome  Beauty,  Smith  Cider,  and  Ben  Davis  in  Delaware;   Maiden 
Blush,  Grimes,  and  York  Imperial  in  Oklahoma;  and  northwestern  Greening, 
Maiden  Blush  and  Grimes  in  Indiana. 

In  Indiana  Gardner  reported  cases  of  control  of  sooty  blotch  by  the 
application  of  an  extra  spray  applied  about  Augi^st  i. 


4^  AP- 


1.   Colby,    A.    S.      Sooty  blotch  of  pomaceous   fruits.      Trans,    Illinois 
State  Acad.    Sci.'l3;    139-'i-75"'    1920. 

Collar   x'ot  (cuuse  undetermined) 

Reported  as   follov/s  by   four  collaborators: 

Oh 1 o :   Considerable  as  usual   on  certain  varieties.      Grimes  variety 
recognized   to  be   especially  susceptible.    (Thomas). 

Indiana:    This   is   the  limiting   factor   in   the  use   of   the   otherwise 
very  desirable  Grimes  variety.      Causes   heavy   loss   in  old 
orchards   in  southern  half  of  the   state.      T^.vo  percent   loss 
estimated   for   sLate.      In  old   orchards  Grimes   trees   are   being 
saved  by  March  grafting.      The   trouble  is   aiVoidjd  by  using 
double  worked  Grimes   stock  in  new   orchards.      Cullinan  re- 
ports  this   trouble   also   on  Rhode   Island   Greening,    Dutchess, 
and   Tompkins   I\ing.  (Gardner  ) . 

Idaho:      Collar   rot  probably   caused  Ijy  ]3ecillu.q   amylovorus   occurred 
in  southern   irrigated   sections    in  abo'...t   the  usual  amounts. 
Not  very  i mpor ta n t ,    ( Hung e r f ord ) . 

Oregon ;   Decay  at   collar  r.oted   only   in  Columbia   Basin  from  Hood 
River  east-./ard.      Of  sm.-'ll   iiuportance.    (3arss). 

Root   rots  caused  hy  various   fungi 

Black   root-rpt  caused  by  Xylaria   sp. 

Eight  states,    Nev/  York,    Pennsylvania,    Virginia,    ''.'est  Virginia,    North 
Carolina,    Kentucky,    Illinois,    and  Arkansas,    reported  the  presence   of  Xylaria 
root-rot  in  19^1,   while   I7  other  eastern  states   reported  non-occurrence   of 
the  disease. 

New  York;    Root-rot,    caused  by  either  Xylaria   or  Armillaria,    is    in- 
creasing  and   is   seemingly  of  importance.      It   is  genei-al  through- 
out the   state   arid  possibly   follov;s   v/inter  or  mechanical   injury. 
In  Orleans  County   it   is   one   of  the   ovitstandin^,   problems,    as 
it  is    taking  a   large    toll   of   trees.      In  Genesee  County   it  was 
found   in   two  new   orchards    this  year.    (Chupp). 

Virginia :      In  prevalence    it  does   not  vary  greatly   .vita  seasons    so 

far  as    I  know.      It  is   the  most   important  apple  root-rot  in   the 
state,    probably  causing   as   much  as   1%  loss   and  affecting  as 
high  as   25%  of  the    trees    i.i  so:  le   orchards.      It   occurs    throughout 
the   commercial  apple  belt.      T-^ts    siiow  northern  Spy   root-stocks 
to  be   superiof  in   resist<..ncc   to  French  Grab.    (Fronime). 
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V/est  Virginia  t    Of  some   importarce,    slight   lose,    pi-'obably  generally 
distributed   in   state.    (Gidiiiitjs ) . 

P^entucky :    This   root  rot   is   ctiusing   very  serious   losses   ecch  year   in 
Kentucky.      (Valleau), 

Illinois;      Same  as  usunl,    occurs   in  a   fev/  localities   in   extreme   south. 
Not   ir.-;portant  except  locally.    (Anderso/i). 

Arkansas :    Same  as   last  year  and  average  year.      Caused  a   trace  of  loss; 
seeras   to  attack  weak  or  dead   trees.    (Elliott). 

During   the  year  an  important  piece  of  investigation  bearing   on  the 
pathogenicity  of  the  fungus   and  resistance   of  root-stock  has  been  reported 
as   follows:      (Fromme,    F.   D,      Susceptibility  of  apple   root-stocks   to  black 
root   rot.    (Abstract)   Phytopath.    iz]    54-55.    Jan.    Y)22,) 

"Inocculation  of  apple   trees   on  seedling   roots  with  Xylsria    sp. 
(£•   digitata?) .    the   species  which  commonly  causes  black  root-rot   of  "Pple 
in  Virginia,   produced   infection  and  death   of  three-fourtl.s   of  the 
trees  within  a   period  of  three   years.      Similar   inoculation  of   troes 
on  Northern  Spy  roots  produced  infection  of  only  one-fii'th   of  the 
trees.      One-third  of  these  were   only  slightly   infected.      The   others 
died  within  throe  years.      Similar   resistance  was  shov/n  by  other 
Northern  Spy   rooted   trees  v/hich  were   set  in  orchards   as   replants   fol- 
lowing  trees  killed  by   root  rot.      The  Northern  Spy  appears   to  be 
markedly   superior  to  the  seedling   root-stocks  used  by  nurserymen." 

Armillaria   root-rot  caused  by  Armillaria   me lie a   (pr.)    Quelet 

Seven  states   reported  the   occurrence   of  this  disease   in  I92I  and  2o 
states   reported  that   it  has   not  been  noted  during   the   ye..r.      In  V/est  Virginia 
Giddings   reported  the   disease  as   of  some   importance.      In  Arkpneas   this   fungus 
along  with  Clitocyoe  monodelpha   caused  about  the  usual  amount   of  general 
damage   (loss   a   trace).      Elliott  makes   the  additional   statement  that  Grimes 
seems   to  be  most  susceptible   to   this  disease.      Vauchan,    in  "/iscon'^.in,    report- 
ed the   disease   of  minor   import^^nce,    being    found  most..y   in  the   north-central 
section  where  the   trees   were   set  in  new  land.      The   rot   is   r..  re   jn   IllJnoxs, 
and   in   Iowa  it  occurs   in  isolated  localities,    such  ; -.   abort  Missouri  Valley, 
Harrison  County.      The   following  note  v;as   received  from  Barss    in  Oregon,    July   1, 
1921 : 

"Present  over  Western  Oregon,   but  no  worse  than  usual.      Mostly 
on  newly  cleared  land.      In  the  Hood   F-<iver  V„]loy  up  to  5   or  10% 
losses   of  trees  are   reported   in   individ'iul   orohoi-'us,    but  accorrUng 
to  Childs   not  1%  of  the   total  number   of   trees   in  this   section  are 
lost  annually." 

From  California,    'V.   S.    Fields  wrote  of  a   case   observed  at  Chico 
v/here  a   tree  was  dying    from  the   attacks   of   iu-millaria. 
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Ozonlum  root-rot  caused  by  Ozonlum  omnivoruai  Shei 

Ozoniuni  root- rot  was 
prevalent  on  apples  in  the 
black,  waxy  lands  of  Texas, 
causing  about  5%  loss  ac- 
cording to  J.  J.  Taubenhaus. 

Root-rot  following 
fire  blight  on  the  roots  was 
reported  in  considerable 

quantities  from  Maryland. 


Root-rot  (cause  un- 
known) v/ag.  reported  by 
Gardner  from  southern  Ind- 
iana where  it  caused  pre- 
mature death  of  trees  and  is 
a  limiting  factor  on  newly 
cleared  land.  (See  Fig.  9.) 
Gardner  states  that,  "It 
occurs  on  many  varieties 
in  the  sassafras  soils  of 
the  region  indicated  on  the 
map  and  is  found  on  I'Jorth- 
v/estern  Greening,  Grimes, 
Black  Twig,  Indiana  Ben 
Davis,  Dutchess,  and 
Gideon." 


Fig.^  9'   Occurrence  of  undeter- 
mined root-rot  of  rpple  in  Indiana,  (After 
map  by  C.  L.  Burkholder  and  M.  V,'.  Gardner.) 


Jonathan  spot  (non-parasitic) 

According  to  collaborators'  reports  this  trouble  seems  to  have  been 
much  worse  than  usual  in  the  states  of  Ohio,  Indiana,  Illinois,  Wisconsin, 
and  Oregon.   In  Ohio  there  v/as  considerable  of  it  in  some  sections  of  the 
northern  half  of  the  state.   R.  C.  Thomas  reported  that  it  hastened  the  pre- 
mature marketing  for  the  Jonathan  crop  in  some  sections  and  thusooccasioned 
various  losses.   In  Indiana,  Cullinan,  Burknolder,  and  Gardner  reported  the 
disease  as  worse  than  usual,  mostly  on  Jonathaii,  but  noted  also  on  King  David 
and  Hubbardston.   From  Illinois  Anderson  wrote  that  it  v/as  worse  than  usual 
and  very  important  on  Jonathan  and  largely  confined  to  that  variety.  The  loss 
was  not  large  on  account  of  the  small  crop.   K^ich  of  this  spot  developed  in 
storage  during  the  fall  in  v/isconsin,  according  to  Vaughan,  and  Coons  report- 
ed the  trouble  common  as  usual  in  Ivlichigan,   In  Oregon  it  v/as  soraev/hat  im- 
portant in  some  orchards,  causing  shallow  discoloi'ed  spots  on  the  skin  after 
storing.   Severe  trouble  wan  only  reported  from  the  IJmpqua  and  Rogue  River 
Valleys  up  to  January  1,  1^22 ,   Other  states  rr-pjrting  were  Hew  Jersey  (said 
to  be  due  to  Alternaria),  Delaware  (much  less),  Mrrylanc',  ^Test  Virginia,  Iowa, 
Missouri,  Kansas  (less,  trace  loss),  Kebrasks,  Morta.i.a,  UttJi  (below  average, 
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relatively  unimportant),    and   Idaho   (very   iiUportant  on  stored  applcr-,    alv;ays 
severe  when  apples  are  allowed   to   remain  too  long   on  the   trees.    -  tjungerford) . 
It  might  be  exj^ected   that  the  warm  weather   of  the   early  storage  period 
would  be  coTidiicive  to  the  Jonathan  spot. 

Bitter  pit  (Stippen,   Baldwin  spot)    -  non-parasitic 

During   I92I  the   states   of  Connecticut,    New  York,    Indiana,    and  Minnesota 
reported  more  bitter  pit  than  the  average,    while  the  same  or  a   less  amount 
than  usual  was   reported  from  New  Hampshire,   New  Jersey,   Pennsylvania,    Delaware, 
dryland,    Ohio,    Illinois,    Michigan,   Colorado,    Idaho,    Washington,    and  Oregon. 

In  none  of  the   states   reporting   was   the  disease  said   to  be   of  much   im- 
portance.     However,    in  some    localities  and   on  some  varieties    In  the  northern 
states',    where  apples  were  produced,    the  disease  was   an  important   factor.    The 
percentage  of  loss   for  any  one  state,    however,    is   not  over  a   small  fraction 

of    Ifo. 

Regarding  the  geographical  occurrence   of  bitter  pit  v;ithin  the   states, 
New  York   reports   that  it  occurrs  wherever  apples  are  grown  bvit   is   less   comraon 
in  the    Lake  Ontario  district  north   and  west   of   Lake   Seneca,      In   the   remainder 
of  the   state   the  disease   is   of  frequent  occurrence.      In  Ohio  it  v,-as   reported 
from  the   northern  portion  of  the  state,    particularly,    end    in  Ivlnnesota    in  the 
central  and   southern  parts.      In  Washington   it  seemed    to    do   reported  most 
frequently   from  the  western  section,    while   in  Oregon   it  wrs   coexistent  v/i  th 
the  crop. 

Dates   of  first  appearance,    accordin;:;    to   collaborators,    1921 

Connecticut  September  6  Mount  Carmel 

New  York  June   13  Orange  County 

Delaware  September  Newcastle  County 

Ohio  Septenijer  V/ayne  County 

Minnesota  September   10  Ramsey  County 

Colorado  August  Delta  County 

In  McAlpin's   recent  article   (McAlpin,   D.      Bitter  pit   in  apples   and 
pears,    latest  results   in  preventative  rreasures.      Phj^topath.    11:   ^Go-^'JQ. 
Sept.    1921.)   he   summarizes  his   ideas   of  the  cause   of  bitter  pit  as   folia/ s: 
"Briefly,    it  may   be  stated   that  rapid  alternations  between  dry  and  m.oict  con^ 
ditions,   combined  with  fluctuating   temperatures,    during   the  growing   stages   of 
the   fruit,    is   the   exciting  cause   of  bitter  pit.'' 

The   following  notes   on  varietal   susceptibility  were    reported  during 
the  year:      Rhode   Island   (Bro'«vning) :     Com/non  on  Baldwin  and  Northern  Spy. 
Connecticut   (Clinton):   On  Baldwin  and   Rhode   Island  Greening.   New  York    (Chupp): 
Baldwin  most  susceptible.      Pennsylvania    (Thurston  and   Orton);   Severe  on 
Baldwin  in  Center  County.      Indiana    (Gardner):   P.   P.   Cullinan  reported  bitter 
pit  bad  on  Grimes,    Baldwin,    and  Black  Twig   at   Lj.vrol   in  Franklin  County. 
Burkholder   reports   it  very  bad   on  Baldwin  because  of  errly   ripening. 
Minnesota    (Section  of  Plant  Pathology):    All   reports  wox'c    jf  injury  on  V/ealthy 
and  Northwestern  Greening. 

Investigations   for  the   control  of  bitter  pit  in  . ustralia   have  been 
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along    three  main  lines,    according    to   McAlpin   (i.e.)    -    (a)    Experin^ents   with 
different  stocics,    (b)   crossing  of  susceptible   and  non-susceptible  varieties, 
(c)   breeding   of  bitter-pit  proof  varieties   by  selection  and  crossing.      Con- 
siderable progress   is    reported,   particularly  v/ith  the  use   of  various   stocks, 
but  the  whole  program  is  a   long-time   one   so   that  definite  results  will  be  slow 
in  forthcoming.      McAlpin  wishes   to  call  the  attention   of  persons  engaged  in 
developing  apple  stocks   and  varieties   to   the  need  for  apples  and  pears   resist- 
ant  to   bitter  pit. 

Reference 

Heinicke,  A.  J.  Thec^  seed  content  and  the  position  of  the  fruit  as 
factors  influencing  stippen  in  apples.  Proc»  Amer.  Hort.  Sci. 
17  (1920):  225-232.  1921. 

Spray  injury 

Arsenical  in.jury  was  reported  from  two  states.   In  Virginia,  blossom- 
end  burn  ocdurred  in  at  least  one  orchard  in  Page  County,  according  to  Promme. 
In  Ohio  arsenical  injury  occurred  on   fruit  of  Gano  and  Ben   Davis,  as  shown  by 
blossom  end  rot  and  spotting  of  foliage  according  to  Selby.  Greater  care  in 
the  amounts  of  lead  used  was  recorinended  in  that  state. 

Copper  injury  was  reported  by  J,  P.  Adams  from  Delaware  as  follows: 
"Considerable  leaf  injury  and  defoliation  from  summer  sprays  occurred  in  many 
orchards  v/here  Bordeaux  was  used.   Bordeaux  russetting  froni  suLTTsr  spray  v/as 
very  severe  on  Ben  Davis  and  the  Y/illiams  variety  was  very   susceptible  to 
leaf  injury."   The  following  notes  on  the  susceptibility  of  varieties  to  leaf 
and  fruit  injury  have  been  furnished  by  Adams : 

Variety  Leaf  injury        Fruit  injury 

Ben  Davis  Severe  Severe 

Jonathan  '•  " 

King  David  "  " 

Williams  •'  Wo  observation 

Northwestern  Greening  Slight  Severe 

York  Imperial  "  Free 

Grimes  Golden  "  Slight 

Nero  "  " 

Rome  Beauty  "  Free 

Stayman  Free  Slight 


V/inesap 

Stark  Delicious 


II  It 

II  II 


Lime  sulphur  injury  was   reported  from  Massachusetts  by  V/.   S,    Krout  as 
follows: 

"Very  oorrimon  in  most  places  v/here  liquid  lime  sulphur  was  used 
as  a  spray.  Factors  contributing  to  this  type  of  injury  were,  lack 
of  agitation  of  spray,  excessive  amounts  of  the  spray,  and  previous 
injury  to  the   epidermis   of  the   leaf." 
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Lye   in. jury  was   reported  by  Heald  frofri  V/ashin^ton  where  a  number  of 
cases   of  foliage  injury,    due   to  the  use   of  lye  as   a  spreader  for  lead 
arsenate  occuri'ed, 

V/inter  injury 

Owing   to   the  mild  winter  of  1920-21  not  much  injury  from  winter-kill- 
ing  occurred.      Hov/ever,    the   following  notes   indicate  that  some  damage  may  havo 
been  dor.e: 

Massachusetts    (Krout):    Very  abundant  in  many  orchards.      Probably  caus- 
ed by  the  severe  winter   of  several  years   ago*      The  Gravenstein  variety  most 
severely  attacked,      Ohio   (Selby) :   Contrary   to   expectations,    this   mildest 
winter  of  record   in  Ohio  for  many  years,    has  yielded   serious  winter   injury 
by  freezing   on  young   apple   trees   1  to  5  years   from  setting,    especially   in 
Cuyahoga,   Geauga,    Lake,    Summit,    Lorain,    and  other  counties.      This   explanation 
is   found   in  failure  of  growth  to  maturt;   ii*  fall.      The   low  temperature  of 
December  26-31  v'/as   actually  but  sligatly,    if  at  all,    below  zero  Fahrenheit. 
Prom  5-^5^  of  trees   of  different  varieties  were  seriously   injured.      Baldwin 
showed  about  65%  injury,   which  was  highest  percentage   of  injured   trees. 
Jonathan  and  Habbardston  45-5^^   v/hile   Rome   Beauty  gave  about  5%*      Kansas 
(Melchers);      V/inter  injury   to  young   seedlings   particularly  severe.    Result 
of  late  growing   in  fall.      Wasiil nekton   (Heald):      Winter   injury,    including   collar 
rot,    frequently  reported   from  laost  of  the   irrigated  sections   of  the   state. 
Oregon   (Barss):      A  silver   leaf  effect  typical  of  the  so-called  silver   leaf 
disease  was   observed  at  Creswell,    September   10.      This   is   perhaps   an  after 
effect  of  the  I919   freeze. 

Recent  literature 

Fisher, ^D.   F.      V/inter   injury    to  fruit  and  nut  trees.      Better  Fruxt. 

Ib*^:    5-b,    18-19.    illus.   Dec.    I92I. 
Carrick,   D.    B.      Resistance   of  the   roots   oi  soi;,e   fruit  species   to 

low   temperature.      Mew  York  (Cornell)    r.gr.    Exp.    Sta.    Mem.    36; 

615-6G1.   Fig.    164;    col.    pi.    IX-X.    June   I92O. 

Hail  injury 

Idaho   experienced  considerable   local  dag^age  to  the    apple  crop  from 
hailstorms,    as  seen  by   the    following   note   from  C    W,    Hungergord: 

"Two  severe  liaiistorms    in   Lewiston  orchards   section  caused   total 
loss    in  some  orchards.      Over  75%  of  the   crop   in  thi::   section  was 
seriously  injured." 


Measles  -  Causes  unknov.-n 


Measles  v/ar 
by  Hewitt  in  Bulle 


:   first  reported   from  Arkansas    in  I913  v/hon   it  was  described 
;tin   112   of  the  Arkansas   Experiment  Station.      Since  that  yeai 
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the  disease,  or  one  believed  to  be  the  same,  has  been  reported  from  Pennsyl- 
vania (1915,  1917,  1918},  f/lciryland  (I915),  Virginia  (I919),  Alabama  (I917), 
Michigan  (I917,  I919),  Arkansas  (I9I4,  191b,  I917),  and  Nev:  Mexico  (I919, 
1920).   Leonian  in  Nev/  Mexico  attributed  the  diserise  to  excess  of  nitrates 
in  the  soil,  while  Coons  in  Michigan  believed  it  to  be  due  to  insect  injury 
of  the  young  twigs.   It  is  probable  that  what  is  being  called  measles  in  the 
various  states  is  a  trouble  resulting  from  different  causes.   In  Ilev;  Mexico 
it  was  apparently  of  some  importance,  but  in  most  cases  in  other  states  it 
caused  little  injury.   Pennsylvania  reported  Smith  Cider  as  the  only  variety 
commonly  affected,  but  Maiden  Blush  was  attacked  in  I915. 

During  I92I  the  disease  v/as  reported  again  from  Pennsylvania  on  Smith 
Cider,  and  for  the  first  time  from  Illinois  and  Kansas.  In  each  case  it  was 
local  and  of  little  importance. 

Drought-spot  (non-parasitic) 

Crinkle,  similar  to  that  described  by  R.  h'.  Roberts  (Phytopath.  9  = 
2SI-26.3.  pi.  16^17.  1919),  was  reported  from  Minnesota  in  192I  by  the  Section 
of  Plant  pathology.   The  disease  was  local  in  occurrence  .-.nd  was  confined  to 
the  Northwestern  Greening.   It  was  first  observed  this  year,  August  12  at 
University  Farm,  St.  Paul  and  one  tree  v/as  found  with  60%  affected  fruit. 
According  to  E.  C.  Stakman,  this  disease  has  been  noticed  on  the  Northwestern 
G-reening  in  Minnesota  since  about  I919.  No  tendency  was  noted  for  the  forma- 
tion of  cavities  in  the  affected  areas  such  as  were  described  for  "crinkle" 
or  "hollow  apple"  by  the  Smiths  (Smith,  R.  E.  and  E.  H.  Smith,  California 
Sta.  Agr.  Exp.  Sta .  Bui.  2l8:  I-93.  1911)  or  by  Barss  (Barss,  H.  P.  Physiologi- 
cal disorders  of  developing  fr-uits.  Oregon  Agr.  Exp.  Sta.  Crop.  Pest  and  Hort. 
Rept,  ;^:  159-166.  Jan.  I92I.  ) 

Drought  spot  causing  sunken  areas  in  York  Imperial  and  Stayman  \7inesap 
was  reported  by  Adams  from  Delaware  where  it  was  first  noted  August  1;  by 
Hungerford  from  Idaho  \/here  it  v/as  of  slight  importance,  but  common  in  the 
dry  land  sections,  and  by  Barss  from  Oregon  (serious  occasionally,  coexten- 
sive with  apple  ciilture,  first  report  July  15  from  Newberg). 

Cork  -  reported  from  Okanogan,  Chelan,  and  Benton  Counties,  Vfe^ington. 

Miscellaneous  fruit  rots  and  loaf  spots 

Soft  rot  caused  by  Ponicillinm  oxpansum  (li:.)  emend.  Thorn.  v;as  probably 
as  usual  the  most  important  of  all  apple  storage  rots.   Prom  Illinois  H.  V/. 
Anderson  reported  more  of  this  rot  this  year,  duo  to  the  long  and  warm  fall 
and  the  prevalence  of  worm  injury* 

Brovm  rot  caused  by  Sclerotinia  cinerea  (Bon.)  Cchrbt.   This  rot  was  re- 
ported from  Vermont  (common,  first  observed  Scpt(jmbcr  10  at  Burlington);   New 
York  (found  sparingly  on  a  fev/  trees);   Maryland  (more,  trace  loss);   Virginia 
(of  no  importance);  West  Virginia  (of  no  importance);  North  Carolina  (common 
in  orchards  belov;  3OOO  feet  level  where  apples  .u^e  pi'osent.};   South  Carolina 
(present  but  not  very  abundant  nor  important;  oj::'.erved  Aurust  29  at  Clemson 
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College);   Indiana  (one  report  SepteiTiber  IJ,   on  Jonathan);   Illinois  (somev/hat 
worse  than  last  year,  but  of  very  little  importance,  mostly  on  v/orray  apples); 
Michigan  (common  on  windfalls,  loss  none);   Wisconsin  (more  than  average  but 
of   minor  importance;   injury  trace,  causing  rot  of  fruit  at  maturity;  first  re- 
port: August  10,  Sturgeon  Bay;  serious  on  i7olf  River,  found  mostly  near  plum 
trees);   Iowa  (less);   and  Oregon  (never  found  except  on  late  hanging,  injured 
or  dropped  fruit). 

Phytophthora  rot  caused  by  Phytophthora  sp.  was  reported  for  the  first 
time  from  Indiana  by  M»  W.   Gardner,   This  rot  was  first  observed  at  Lafayette 
September  10  and  was  found  in  two  other  localities  during  the  fall.  It  occurred 
mostly  on  Grimes  that  had  fallen  off,  also  on  lower  fruits  hanging  near  the 
ground.   Ben  Davis  and  Northwestern  Greening  v/ere  affected  to  some  extent. 
The  rot  is  firm,  only  slirhtly  discolored  and  progresses  rapidly. 

Alternaria  core  rot  was  reported  from  Idaho  as  common  on  certain  varieties 
in  storage,  particularly  Jonathans. 

Alternaria  dry  rot  at  calyx  end  was  reported  as  general  in  Ohio*   First 
observed  in  July  in  V/ayne  County.   Infection  through  lesions  Co,used  by  ar- 
senical injury  thought. probable. 

Spongy  dry  rot  caused  by  Volutella  fructi  Stevens  &  Hall  was  reported 
from  Massachusetts  and  Pennsylvania  on  fallen  fruit, 

Cercospora  leaf  spot  caused  by  Cercospora  mali  E.  &  E,  -  trace  reported 
by  Taubenhaus  from  Texas. 

Chlorosis  of  leaves  -  reported  once  August  8  from  Orleans  County,  New 
York  by  G.  E.  Smith  as  follows:  "Occurred  first  on  early  Primate,  3-4  Y^^^^ 
old,   Spread  to  Baldwin  and  Sweet  Bough," 

Miscellaneous  bark  cankers 

QranAc  pox  canker  caused  by  Leptosphaerla  coniothyrium  (Fckl.)  Sacc.  - 
collected  in  Orange  County,  New  York,  April  28,  and  reported  from  Kansas  by 
Melchers  as  follows: 

"Occurs  in  northeastern  Kansas  in  one  or  two  counties  where  trees 
are  in  proximity  to  brambies.   First  observed  this  year,  June  G,  at 
Troy,  Kansas,   More  than  in  132O"  . 

Cytospora  canker  associated  with  Cvtospora  sp.  -  reported  from  New  York 
(Schuyler  County,  May  6),  Pennsylvania  (two  trees  in  Center  County),  and 
Colorado  (reported  from  one  apple  section). 

Superficial  bark  canksr  caused  by  I.lyxosnorium  corticolum  Edgerton  was 
said  to  be  very  corrimon  in  Massachusetts.  (Wiltshire,  S.  ?.   The  bark  canker 
disease  of  apples.  Jour.  Bath  &  West  5.'  So,  Co.  Soc  Agr.  1^:  I28.  I92I. 

Canker  caused  by  Plenodoi.ius  fuscomaculans  (Sacc)  Coons  -  reported  by 
Coons  from  Michigan  as  follows; 

"Two  locations,  Old  Mission,  and  Chat.h'.n,  Michig'n.   This  canker 
is  comm.on  on  impoverished  trees  that  ar^  niaking  a  poor  growth.  It  is 
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characterized  by  the  killing  of  the  bark  in  strips,  oMefly  on  the 
underside  of  the  limbs  j   the  killed  bark  separates  in  strips  froiii 
wood>   The  fungus  fruits  on  the  wood.   Minor  in  importance,  and 
readily  controlled  by  improving  conditions." 

Rough  bark  caused  by  Phomopsis  mali  Roberts  -  reported  for  the  first 
time  from  Illinois  at  Assumption,  March  l8,  1921,  Hot  important  and  assoc- 
iated with  blotch,  according  to  H.  W,  Anderson, 

Valsa  canker  caused  by  Valsa  leucostoma  (Pers.)  Fr,  was  reported  by 
Leonian  from  New  Mexico  as  present  in  almost  every  apple  section  and  apparent- 
ly of  some  iraportance.   Inoculation  experiments  sheared  the  fungus  to  be  a 
weak  wound  parasite.  (Leonian,  L.  H,   Studies  on   the  Valsa  apple  canker  in 
New  Mexico,  Phytopath.  11:  236-243.  June  I92I. ) 

Heartwood  rot  caused  by  Pomes  applanatus  Fr.  -  reported  by  Clinton, 
June  28,  from  Cromwell,  Connecticut. 

Heart  rots  caused  by  various  polypores,  following  the  serious  freezing 
injury  of  1919,  are  common  in  western  Oregon,  according  to  Barss. 

Miscellaneous  non-parasitic  apple  diseases 

Scald  -  reported  from  Indiana  apple  area  on  Grimes  in  Storage.  Refer- 
ence: Brooks,  Charles,    Apple  scald  -  its  cause  and  prevention.   Better  , 
Fruit,  jy-    24-2G.  Dec.  1920-^  l^/:  11-12.  Jan.  I92I. 

Rosette  -  reported  from  Delaware  (more  than  last  year  and  increasing 
in  importance;  local  in  Sussex  County  and  particularly  serious  on  V/illiams) 
and  Idaho  (serious  m  some  sections  and  occurring  in  almost  every  part  of  the 
state).   According  to  Hungerford,  it  seems  to  be  less  serious  where  alfalfa 
or  clover  are  used  as  cover  crops. 

Growth  crack  -  especially  on  the  Stayman  V/inesap,  was  reported  from 
Indiana  and  Illinois,  the  injury  often  being  followed  by  rots  of  various 
kinds.   In  Indiana  it  was  reported  as  very  destructive  on  Stayman  Winesap,  and 
occurred  principally  in  the  northern  part  of  the  state.   Some  of  the  trouble 
ivas  found  on  the  Grimes  variety  also  in  Indiana. 

Internal  breakdown  was  reported  from  various  parts  of  Idaho,  affect- 
ing Jonathan  and  V.inesap  especially,   According  to  Hungerford,  over-irrigation 
seems  to  aggravate  the  trouble.   It  is  not  a  disease  of  any  great  importance 
in  that  state,  however. 

The  following  non-parasitic  diseases  of  apple  were  reported  from  the 
state  of  V/ashington  this  past  year: 

Rough  bark. 

Spot  necrosis  -  (Okanogan,  Chelan,  and  Benton  Counties)  -  Jonathan. 

Freckle  -  (Stevens  County). 

Brov.n  bark  spot  -  (Spokane  County). 

Blister  -  (Stevens  and  Grant  Counties). 

Senility  necrosis  -  (King  Cougty). 

Gravenstein  trouble  -  (V/estern  V/ashington)  -  twisting  of  the  branches 
with  flattened  surfaces,  corrimon  according  to  Frank. 
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Pire  bligat  caused  by  Eacillus  uniylovoruj  (iJurr.  ]  Trev. 

In  genercil  less  blight  on  pears  'vas  reported  in  I92I  than  during  I92O, 
Connecticut  ond  Montana  being  the  only  tv/o  states  reporting  more  of  the  dis- 
ease than  last  year.      The  ^'if.Jority  of  t!ie  states  report  less  than,  or  the 
s':xrne   as,  the  average,  so  th:.t  the  year  cannot  be  considered  a  bad,  one,  as 
far  as  pear  blight  is  concerned.   The  disease  is  always  important  in  the 
southern  states,  hov;ever,  and  in  many  years  is  very  severe  in  the  otb-Or  pear 
states.   Quotations  from  the  individual  reports  of  collaborators  in  the 
southern  states  indicate  that  blight  is  the  limiting  factor  in  pear  produc- 
tion in  the  South  and  that  throughout  a  great  part  of  that  region  the  disease 
hac  driven  out  the  commercial  pear  entirely. 

Virginia:  Especially  prevalent  in  southwestern  portion  of  st-"te,  but  occurs 
to  some  extent  v/herevei'  pears  are  found.  (Frommc). 

Kentucky:   Very  severe  as  a  twig  bliglit;  li:..iting  factor  in  pear  pr-oduction. 
(Valleau). 

North  Carolina  :  Most  destructive  diEeaL3e  of  pears,  pr^-ctlca  lly  prohibiting 
the  growth  of  them  in  this  state.   Very  comnon  wherever  pears  are 
grown  and  being  a  source  of  infection  to  the  apples.   '7e  have  receiv- 
ed a  large  number  of  coi.iplaints  from  orchard  men  of  the  state  relative 

to  methods  of  control  oi'  this  disease.   The  larger  growers  practice 
the  cutting  out  of  the  bli^;hted  limbs  but  are  rather  la;:  in  tlie  use 
of  disinfectants.  (Poster). 

South  Carolina :  Present  on  a].l  trees.   Damage  probably  10%.   Still  greater 
loss  due  to  fact  that  pear  growing  can  hardly  be  made  profitable  - 
prospective  growers  m^ust  stay  out  of  business.  (Lud\;ig). 

Georgia;  ThQ'pec.r  crop  this  year  v/as  alnost  an  absolute  failure  in  the  -vicin- 
ity of  Cairo  due  apparently  to  blight.   On  account  of  the  ravages  of 
blight  all  commercial  pear  orchards  in  this  section  have  been  cut 
down..  There  are  still  some  about  Thomasville  and  Talahassee.  (J.  3. 
V/right) . 

Practically  viped  out  the  industry.   Only  a  few  orchards  of 
Kieffers  and  Le  Contes  left.  (McHatton). 

Florida;  The  pear  orchards  are  in  a  very  bad  condition  in  Florida,  due  to 
this  disease.   In  many  sections  the  growing  of  pears  has  been  aban- 
doned. (Burger) . 

Ivlississippi;  Important  as  a  twig  and  blossom  blight;  present  in  most  pear  or- 
chards throughout  the  state.  (Meal). 

Louisiana:  Very  severe  as  usu:v;l.  (Edgcrton). 

Texas:  Very  prevalent.  (Taubenhaus) . 
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Oklahoma ;   Very  importi.nt.  (Stratton)» 

Arkansas.-   Severe  as  usual  all  over  the  state.  (Elliott). 

The  following  tabulation  (Treble  8)  showing  estimated  percentages  of 
amount  of  blight  in  pear  plantations  in  the  South  is  coiapiled  from  the  annual 
report  cards  of  collaborators  for  I92I: 

Table  8.   Estimated  percentages  of  fire  blight  in  some  of  the  south- 
ern states,  according  to  collaborators,  I92I. 


:  Percent 

:  Percent  infect- 

:  Percent  in- 

:  Percent  loss 

State 

:  infested 

:  ed  trees  in  in- 

:  footed  trees 

:  in  state 

;  orchards 

:  fested  orchards 

in  state 

North  Carolina 

90 

95 

85 

•      10 

South  Carolina   : 

99 

95 

94 

;      50 

Georgia         ; 

10 

99 

— 

75 

A'lississippi     ; 

45   . 

35 

14 

10 

Arkansas        ; 

103    : 

100 

100      : 

10 

other  estimates  of  losses  in  states  are  as  f ollov/s :   iJev/  York  10-20%, 
Maryland  5%,  West  Virginia  3%,  Texas  1%. 

Regarding  the  prov;.;lenGe  of  the  disease  in  the  more  northern  st-tes 
and  the  East,  the  follov/ing  reports  are  typical, 

Ohio;   The  chief  source  of  loss  to  pear  plantings  occasi  oned  by  fire 
blight  is  recognized  to  be  in  scattered  home  plantings  through- 
out the  state,   V/here  pears  are  grov/n  on  a  comniercial  scale  lit- 
tle of  the  disease  has  bejn  noted,   Hov;  much  of  this  is  due  to 
protective  sprays  and  hov;  much  to  pruning,  it  v/oiild  be  difficult 
to  say.   Possibly  both  have  contributed,   '.'./bile  little  difficulty 
is  experienced  in  obtaining  specimens  from  nearly  all  sections 
of  the  state,  the  loss  occasioned  by  fire  blight  v/as  thought  to 
be  less  this  season  than  normal.   (Thomas), 

Indiana ;  Hot  a  serious  disease  this  year;  mostly  twig  blight.  (Gardner). 

New  York  was  the  only  northern  state  that  reported  much  damage  from 
pear  blight.   In  this  state  it  was  very  important,  according  to  collaborators, 
occurring  wherever  pears  are  grovrn.   In  Wisconsin  the  dissase  \/us  said  to  be 
of  minor  importance,  and  the  statement  was  made  that  pears  seemed  to  be  more 
resistant  than  apples  in  that  state.   One  reason  \;hy   it  should  be  of  more  im- 
portance on  the  applo  crop  there,  is  that  apples  are  grown  over  a  wider  area 
than  are  pears,  most  of  which  are  along  the  southear.tern  La.ke  Shore, 

In  the  Northwest  the  disease  was  reported  from  Montana,  Utah,  Idaho, 
Vfeshington,  and  Oregon,   i.'o  reports  v/ere  receive!  f  rom  Cal.i  fornia  because  of 
the  scarcity  of  collaborators  in  that  state,  but  the  iiidioations  arc  that 
there  was  considerable  blight  in  California  last  year.   In  Oregon,  hovfever,  the 
disease  v/as  much  less  prevalent  than  usual,  according  to  Barss,  being  less 
severe  than  for  several  years.   It  is  coextensive  with  the  crop  in  that  state 
except  in  the  V/illamette  Valley,  where  it  is  confined  to  an  occasional  wild 
host. 
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Dates   of  first  apper.runce   of  fire   blif,ht   of  pear,    uccomiup,    to   collaborators 


liow  York 

Misi5.ir.sippi 

Oklahoma- 

Arkansas 

Ohio 

Indiana 

Kansas 

Arizona 

Oregon 


April  2 

I/fey 
May 
June 
May  20 
June  28 
June  3 
IMy  20 


Monroe  County 

Agriculturi.l  College 

Stillwater 

Hot  Springs 

V/ayne  County 

Marion 

Atwood 

V/inklenan 

Dufur 


Only  three   states   reported  any  relation  between  weather  conditions  and 
the  amount  of  blight  in  I92I.      Anderson   in   Illinois   said  that  the    disease   was 
checked  by  the   extremely  hot  June  and  July  weather.     Coons,    of  Michigan,    re- 
ported that  an  epidemic   started  but  was  checked  by  drought,    while  Barss,    in 
Oregon,    stated   that  the  spring    in  the  Rogue  River  Valley,    which   is  a  blight 
stronghold,    v/as  unfavorable   to  disseraination  of  the  organism. 

Regarding   susceptibility   of  varieties,   Chupp   in  New  York   said   that 
the  Clapps  Favorite   and  Bartlett  were   more  susceptible  thc-n  other  varieties, 
MeHatton's   statement  that  only  a  few   orchards   of  Kieffers  and   Le  Oontes    re- 
mained in  Georgia,    indicates   that   these  varieties  shov/  more   or   le.-s   resistance 
vihen  compared  with  the   others.      McClintock  in  Georgia   reports   th;/:  several 
sand  pears   and  Doctor  V/aite's   crosses  are  resistant.      In  Michigan,   Coons   states 
that  certain  Kieffer  orchards  near   Lansing,    where  control  was  neglected,    were 
completely  killed. 

During   the  year  investigation  of  control  mei  sures   for   fire  blight 
progressed  along   the   lines   of   the   development  of  resistant  varieties.      This 
work  was   reported  on   in  last  year's   summary.    (Pl.   Dis,    Bui.    Suppl.    I4:    62-63 • 
April,    1921.)      Most  of  the  work  is  being  done    in  California   by   the  Office   of 
Foreign  Seed  and   Plant   Introduction  and   in  Oregon  by   the  /agricultural  Experi- 
ment Station. 

An  important  recent  development  is   the   introduction   of  fire  blight  into 
New  Zealand   (1,2),    where   it  has   spread  rapidly  and  become  a   serious  menace 
to  the   fruit  industry.      Tae  situation  is  made  even  more  serious   there  than  in 
the  United  States   on  account  of  the  great  abundance   of  susceptible  hawthorns 
in  the  vicinity   of  commercial  apple   and  pear  orchards. 
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V.'ister,  A.  L.  A  blight-i-'esistc.nt  pouc   stock,  pyrus  usuriensis, 
promises  relief  from  "^.he  gr'^at  plr.guo.  Amer.  Fruit  Grow, 
4I;  3,  20-21.  Jan.    I92I. 

Swingle,  D.  3.   Pear  and  apple  blight  in  Montana.  Montana  Agr. 
Exp.  Sta.  Circ.  48:  1-10.  illus.  Aug.  I92I. 


Scab  caused  by  Venturia  pyrinn  Aderh. 

During  l^Sl  scab  was  reported  from  most  of  the  states  in  the  northeast- 
ern section  of  the  country  and  from  North  Carolina,  r/isconsin,  and  the  Pacific 
Coast  states.   A  trace  of  the  disease  v/as  also  observed  in  Florida.   Reports 
of  non-occurrence  or  of  no  observation,  v/ere  received  from  Nev;  Hampshire, 
Virginia,  Tennessee,  the  Gulf  Coast  states  (except  Florida),  Illinois,  Michi- 
gan, and  several  of  the  v/estern  states. 

In  thu  majority  of  the  states  reporting  scab  the  disease  was  not  of 
very  great  importance,  but  in  Rhode  Island  it  vvas  destructive  in  many  cases 
causing  severe  cracking  of  the  fruit;   in  New  York  it  was  important  in  a  con- 
siderable number  of  orchards  and  was  present  to  a  greater  or  less  extent  wher- 
ever pears  are  grovm;   in  Ohio  more  specimens  were  received  than  during  any 
other  previous  season.   On  the  Pacific  Coast  the  disease  was  bad  during  192I. 
The  following  reports  from  collaborators  there  indicate  the  severity  of  the 
di  sease: 


V/e stern  \7a s hi ng t on :   Ve.-y  'Drevalent  and  severe  this  season,   ^luch  wor; 
than  last  season.   Severe  enough  to  cause  large "number  of  crackec 
fruits  everywhere  tliroughout  western  Washington.   Loss  through 
this  cause  very  great,  (prank). 

Oregon;   The  v/orst  pea.r  disease  in  western  Oregon.   Disease  worse  thi; 
year  than  last  and  more  pi-evalent  than  the  average  year.   The 
Rogue  River  section  thinned  off  pra.ctically  all  scab,  and  Hood 
River  has  it  well  controlled,   Largest  losses  met  with  in 
V/illc.mette  Valley,  where  it  v;as  severe  although  not  as  bad  as 
apple  scab.  (Barss). 


I 


The  following  estimated  percentages  of  loss  from  scab  were  reported; 
Vermont,  2-'j%;  Kew  York,  l-^fo;   Maryland,  1%;   V/est  Virginia,  ifo;  and  Oregon, 


Dates  of  first  observation 


Vermont 
Connecticut 
Ohio 
Oregon 


September  20 
May  21 
September  13 
May  25 


Burlington 
Mew  Haven 
Ottawa  County 

Jacks oij  County 


Reports  of  scab  on  Flemish  Beauty  v/ere  cor.xion  in  Kevv  York",   Scab  con- 
trol is  not  reported  on  by  collaborators. 
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Leaf  blight  caused  by  Fabrage  macul:-!ta  (Lev.)  Atk, 

Two  areas  where  leaf  blight  v;as  epidenic  in  I92I  have  been  reported. 
One  of  these  was  in  the  East  and  involved  New  Jersey,  Delaware,  Maryland,  and 
southwestern  Pennsylvania,   It  is  probable  that  neglect  in  spraying  had  some- 
thing to  do  with  the  outbreak, but  it  is  also  probable  that  the  disease  was 
considerably  influenced  by  weather  conditions.   The  blight  was  abundant  on  the 
foliage  in  this  area,  causing  defoliation  in  many  cases.   Adams,  in  Delaware, 
reported  100%  leaf  infection  in  some  orchards,  and  on  August  1  stated  that 
60%  defoliation  had  occurred.   Temple  and  Jehle,  in  Maryland,  reported  pre- 
mature defoliation  to  such  an  extent  as  to  cause  an  estimated  injury  to  next 
year's  crop  of  5%»   One  percent  loss  v/as  reported  in  \7est  Virginia. 

The  other  epidemic  centered  in  southern  Illinois.   Regarding  the  situ- 
ation in  that  section,  H.  W,  Anderson  writes  as  follows: 

"Much  worse  than  last  year,  or  the  average  year.   Very  impoi'taut, 
especially  in  nurseries.  Not  bad  on  fruit  as  there  was  no  crop.  V/orst 
epiphytotic  ever  experienced  on  mature  trees.   Especially  bad  in 
Marion  and  Union  Counties,  where  most  of  the  pears  are  grown.   Also 
severe  in  nurseries  on  French  seedling  stock.   In  one  nursery  French  seed- 
lings. ■•  completely  defoliated  while  Xieffer  showed  no  injury.   Serious 
on  Kieffer  in  the  orchards,  however.  No  spraying  done  this  season 
since  no  crop  was  expected," 

Other  states  reporting  tliis  leaf  disease  are  New  York,  South  Carolina, 
and  Ohio,  but  in  none  of  these  states  was  it  01  any  special  importance. 
Dates  of  first  observation  were: 

De  lav/a  re  June  2 

South  Carolina        July  I5  Clemson  College 

Ohio  Septeni)er        Wayne  County 

Leaf  spot  caused  by  Mycospbaerella  sentina  (Fr. )  Schrbt. 
f Septoria  pyricola  Desn. ) 

A  few  scattered  local  reports  of  this  leaf  disease  were  received  by 
collaborators  in  some  of  the  eastern  states  during  the  year.   New  York  report- 
ed one  orchard  v/ldch  did  not  receive  a  calyx  spray  as  being  heavily  infested. 
In  Pennsylvania  specimens  showing  heavy  infection  were  collected  only  in 
Center  County.   In  Delaware  ^^0%   leaf  infection  was  reported  in  some  cases. 
The  disease  \/as  of  slight  importance,  however.   In  Virginia  one  record  of 
severe  infection  was  reported  from  York  County  on  May  2^,      In  South  Carolina 
severe  infection  on  nursery  stock  in  Greenville  County  v/as  observed  August  2. 
In  Florida  the  disease  was  reported  from  the  western  part  of  the  state.   In 
Ohio  it  was  found  in  four  north-central  counties,  according  to  Thomas.   In 
Illinois  it  was  observed  only  once  during  the  season.   In  Michig^;n  it  vTas 
reported  as  the  most  serious  pear  disease  in  an  orch'  I'd  of  3»^00  trees  in 
Lenawee  County.  Negative  reports  were  received  from  states  we>st  of  the 
Mississippi  River. 
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Black  rot  caused  by  FhysLlospora  cydoniae  Arnaud 

Since  there  were  not  many  peers  produced  in  I92I,  onlj'  a  very  few  re- 
parts  of  black  rot  on  the  fruit  v/ere  received.   Twenty-eight  states  filled 
out  annual  report  cards  for  this  trouble,  but  of  these,  only  the  five  states 
of  New  York,  Mj?.ryland,  North  Carolina,  Mississippi,  and  Ohio  definitely  re- 
ported the  presence  of  black  rot,  and  in  all  of  these  states  the  disease  w^,s 
unimportant,  although  in  Ohio  it  did  assume  some  importance  as  a  twig  blight. 

Powdery  nildev^  caused  by  Podosphaera  leucotricha  (E,  &  E. )  Sain. 

A  notable  feature  of  the  pear  disease  situation  was  the  outbreak  of 
powdery  mildew  in  Washington  and  Oregon,   Regarding  the  situation  in  the 
latter  state  Barss  reported  that  in  general  the  loss  from  the  disease  was 
slight,  but  that  considerable  of  the  russetting  that  has  been  attributed  to 
sprays,  or  weather,  may  be  really  due  to  mildew  which  is  rather  inconspicuous 
on  the  pear.   The  disease  occurred  chiefly  in  the  western  part  of  the  state, 
russetting  the  fruit,  and  producing  powdery  mildew  on  leaves  and  shoots.   It 
v/as  first  observed  July  1  at  Hood  River. 

Concerning  the  V/ashington  situation,  D.  F.  Pisher  reports  for  ceritral 
Washington  as  f  ollov/s  : 

"Very  general  and  severe  on  Idaho,  Anjou,  Bartlett,  and  Louis 
Bonne.   Less  severe  onjlemiish  Beauty  and  Winter  IJelis,  latter  very 
resistant.   Many  Anjou  crops  reduced  ^0-'J^%   and  remaining  fruit  bad- 
ly russetted  and  scarred.   On  this  variety  the  scars  resemble  early 
scab  infection.   Idahos  often  completely  covered  with  russet  and 
greatly  stunted  in  size.   All  affected  pears  are  reduced  in  market 
grade.   Fungus  makes  a  sparse  growth  on  foliage  and  twigs  but  ap- 
parently does  not  stunt  growth  nor  devitalize  the  tree  as  seriously 
as  on  apples.   Affected  leaves  are  russetted  on  the  under  side  and 
become  cupped  or  curled  and  eventually  drop,   Perithecia  have  been 
found  on  pear  fruit,  but  not  on  twigs. 

"This  is  the  first  time  the  disease  has  been  serious  or  at  all 
widespread  on  pears,  even  on  pear  trees  interplanted  v/ith  mildev;ed 
apple  trees.   The  fungus  was  well  established  before  its  prevalence 
was  observed  and  consequently  no  control  measures  v;ere  undertaken 
this  year." 


Pythiacystis  brovm  rot  caused  by  Pythiacystis  citrophthora  Sm.  &  Sm. 

This  fungus  which  has  recently  been  described  as  attacking  deciduous 
nursery  stock,  including  pears,  in  California,  was  epidemic  last  year  on 
nursery  trees  in  parts  of  that  state,  (Hunt,  T.  Francis.   Pythiacystis 
"brov/n  rot"  affecting  deciduous  trees.   Mo,  Bui.  California  Dept.  Agr.  10: 
143-145.  April  1921.) 
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Other  diseases 

Blossom  blight  caused  by  Monila  sp.  (not  Sclerotinia  cinerea)  -  report- 
ed by  Barss  in  Oregon  as  of  slight  importance  in  the  noister  sections  of  the 
western  part  of  the  state,  causing  a  blossom  and  spur  blight.   According  to 
Barss,  Winter  Nelis  is  especially  susceptible,  30-90?^o  loss  may  occur  on  in- 
dividual trees  of  this  variety.   First  observed  May  I7  at  Corvallis. 

Incense  cedar  rast  caused  by  Gymnosporangium  libocedri  (P.  Henn. )  Kern 
(G,  blasdaleanum  (Diet.  &  Holw. )  Kern)  -  reported  oy   Barss  as  of  very  slight 
importance  in  Oregon  this  year.   It  occurs  in  the  western  part  of  the  state 
from  Salem  southward,  and  causes  aecial  cushions  on  young  fruit  and  leaves. 
First  observed  this  year  on  pear,  March  2  at  Eui^ene. 

Crown  ^all  caused  by  Bacterium  tumefaciens  EPS  £:  Towns.  -  reported 
from  V/ashington,  Benton  County. 

European  canker  caused  by  Nectria  galli^ena  Bres.  -  reported  by  Barss 
from  Oregon  as  being  serious  as  a  canker  of  limbs  and  trunks  in  certain  plant- 
ings of  pears.   Maximum  amount  in  any  one  orchard  v;as  lOC^  of  trees  with 
cankers.   Occurs  only  in  the  western  p:.rt  of  the  state.   D'Anjou  and  Bose 
seem  especially  susceptible  wliile  Bartlett  is  a  little  affected  according  to 
Barss. 

Bitter  pit  (non-parasitic).   Specimen  received  at  Ithaca  from  Wyoming 
County,  New  York,  September  20.   Also  reported  from  V/estern  Washington  by 
Heald  and  Dana. 

Brown  rot  caused  by  Sclerotinia  cinerea  (Bon.)  Schrot.  -  reported  from 
Puget  Sound  region,  Vfeshington. 

Texas  root  rot  caused  by  Ozoniun  omnivorum  Shear  -  prevalent  in  Texas, 
causing  serious  losses  in  pears,  according  to  Taubenhaus. 

False  silver  leaf,  cause  unknown,  reported  once  on  pears  from  Cottage 
Grove,  Oregon,  July  1.   Of  no  importance;  causing  milky  appearance  of  leaves. 
It  is  very  probably  related  in  some  way  to  the  effects  of  the  freeze  of  l^l^* 
according  to  Barss. 

Black  ends,  probably  caused  by  a  deficiency  of  water.   A  darkening 
and  hardening  of  the  skin  at  the  calyx  end  is  reported  by  Barss  from  Oregon. 
For  the  state  as  a  whole  it  is  unimportant,  but  some  orchards  showed  30^= 
affected  fruit.   It  seems  to  occur  only  on  dry  types  of  soil.  Bartlett  is 
sometimes  badly  affected,  and  a  large  percent  of  that  crop  rendered  worthless. 

Cracking  of  fruit  (non-parasitic).   Cracking  of  otherwise  healthy  fruit 
was  reported  as  severe  in  at  least  two  orchards  in  Hew  York  state.   Some  trees 
had  nearly  every  fruit  cracked,  so  that  the  pears  were  unsal£,ble.   It  is 
evidently  a  question  of  moisture  supply,  according  to  Chupp. 

Rough  bark  disease  (non-parasitic)  -  reported  by  Dan-  from  Benton  County, 
Washington, 

QUINCE 

Spring  frost   injury  caused  by   low  temperatures 

As  with  other   orchard  fruits,    quince  suffered  heavily  from  the   freezing 
temperatures   of  March  and  April,   but  apparently  the  crop  was  not  injured   so^ 
rruch  as   some   of  the  other  less   hardy  fruits.      In  New  York  10-20fj  reduction   in 
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yield  \vas  estimated  and  in  Orleans  County  of  that  state  75*^^^  °^  ^^^   buds 
v/ere  reported  killed*   In  New  Jersey  and  Delav/are  the  crop  v/as  practically 
destroyed,  while  in  Maryland  8o%  of  the  crop  was  lost,  according  to  collabora- 
tors.  Injury  was  also  more  or  less  important  in  \7est  Virginia  and  Illinois. 
No  injury  was  reported  from  any  of  the  southern  or  western  states,  although 
no  doubt  considerable  occurred  in  some  of  them* 

Fire  blight  caused  by  Bac  illus  amylovorus  (3urr.)  Trev. 

Quinces,  like  pears,  are  very  susceptible  to  fire  blight,  and  in  some 
sections  of  the  country  the  disease  does  a  great  deal  of  damage.   In  192I  it 
was  reported  from  Connecticut,  New  York,  Pennsylvania,  New  Jersey,  Delaware, 
ivlaryland,  Virginia,  Georgia,  Ohio,  Arkansas,  and  Utah.   In  New  York  it  v/as 
said  to  be  very  important,  as  it  was  last  year,  causing  a  reduction  of  about 
5-10/0,   It  occurred  v/herever  quinces  v^ere  grov/n  in  the  form  of  twig  and  blossom 
blight.   In  Pennsylvania  it  was  reported  that  18  out  of  24  young  quince'  trees 
were  removed  from  one  orchard  in  Indiana  County  because  of  collar  blight.   In 
Georgia,  McClintock  reported  it  about  as  prevalent  as  usual,  greatly  reducing 
the  amount  of  fruiting  wood.   In  Ohio,  Thomas  reported  more  than  last  year, 
and  more  than  the  average  year.   The  disease  is  more  marked  on  the  quince  than 
on  the  apple  in  some  sections  of  Ohio.   In  none  of  the  other  states  reporting 
blight  was  the  disease  said  to  be  of  much  importance  on  the  quince. 

Dates  of  first  appearance  according  to  collaborators  were:  New  York, 
June  13 »  Albany  County;  and  Ohio,  June  2,  Cuyahoga  County. 

McClintock  in  Georgia  reports  that  the  so-called  quinconia  is  more 
resistant  to  fire  blight  than  quince. 

Leaf  blight  caused  by  F-^^braea  macula ta  (Lev.)  Atk, 

0 

As  on  the  pear,  this  disease  was  unusually  severe  throughout  the  New 
Jersey-Delav/a  re -Maryland  section,  and  it  was  reported  as  bad  also  in  South 
Carolina  and  Georgia,   Other  states  reporting  it  were  Connecticut,  New  York, 
West  Virginia,  Ohio,  Indiana,  and  the  western  parts  of  Washington  and  Oregon. 
Negative  reports  were  received  from  a  considerable  number  of  the  eastern  and 
western  states. 

In  New  York  it  is  said  to  be  important  in  neglected  orchards,  and  was 
first  observed  July  27  in  Orleans  County,   A  trace  to  1%   reduction  in  yield 
is  estimated,   Delaware  reported  more  of  the  disease  than  last  year,  due  to 
neglect  of  spraying,  100%  affected  leaves  were  visible  in  some  orchards.   It 
v;as  first  observed  at  Bridgeville  in  August,   In  Maryland  more  of  the  disease 
was  reported;  3%  reduction  in  yield  was  estimated.   In  South  Carolina,  Iwdwig 
reported  the  disease  as  probably  worse  than  usual,  causing  a  leaf  spot  with 
resulting  defoliation  in  the  northwestern  part  of  the  state,  v/here  it  was 
first  noted  June  23  at  Clenison  College.   In  Georgia  trees  were  defoliated 
prematurely,  according  to  McClintock. 
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Rust  caused  by  Gymnosporanigium  germlnale  (Schw.)  Kern 
^2'  cl^v-i-pes  Cke.  I   PI:.) 

Rust  was  of  very  little  importance  in  I92I,  it  being  reported  only 
from  New  Hampshire,  Connecticut,  New  York,  and  Michigan.   In  none  of  these 
states  was  it  of  economic  importance.  Negative  reports  of  occurrence  were 
received  from  thirteen  other  states,  all  of  v;hich  were  in  the  eastern  half 
of  the  country. 


DISEASES  OP  STONE  FRUITS 
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The  crop  and  the  frost  da  nag  e 

As  with  apples,  the  spring  frosts  of  March  and  April  destroyed  most 
of  the  prospective  peaches  in  the  belt  of  states  extending  from  Iowa  and  Kansas 
to  New  Jersey.   Hov/ever,  the  extreme  northeast  corner  of  the  peach  region 


l^';  -,'}   No  peaches  grown  coramercially 
CMZZ\   No  crop,  1921 
SuSXi  1-15%  full  crop 


TTy/.  ^lG-50%  full  crop 
t^  I  51-oOf:  1\;11  crop 
W^   'dl-lOCfo  full  crop 


Fig.  10.   Peach  production  in  1921  -  Percentag.j  of  a  full  crop.  (From 
figures  in  U.  S,  Dept.  Agr.  Mo.  Crop  Reporter  7:  HO'  Sept.  I92I.) 
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escaped  severe  damage  so  that  New  Eriglr.nd  had  a  better  crop  than  for  some 
years  and  New  York's  output  amountoa  to  1,7'^^>^^J^'  oushtls,  which  v/as  aibout 
r>lfp  of  the  unusually  large  crop  of  I92O. 

The  extrento  southern  states  also  escaped  much  of  the  freezing  damage, 
Georgia  producihg^heavily  at  the  rate  of  G, 550,000  bushels  v/hile  Texas  and 
Alabama  followed  with  2,200,000  and  1,230,000  bushels,  respectively. 

The  Pacific  Coast  states  and  the  irrigated  sections  of  the  V/est,  with 
the  exception  of  Arizona,  New  Mexico,  and  Nevada,  were  not  affected  to  any 
appreciable  extent  by  freezing  temperatures  and  good  crops  were  obtained.  As 
usual  California  led  all  other  states  in  peach  produ-otion  this  year  with 
12,848,000  bushels  or  about  40%  of  the  entire  United  States  crop. 

The  accompanying  maps  (Pigs.  10  and  11.)  show  v;here  the  peaches  were 
produced  in  1^21  and  indicate  also  the  area  and  relative  amounts  of  the  crop 
shortage  resulting  from  spring  frost  injury.   The  importance  of  the  states 
of  California,  Georgia,  and  New  York  is  brought  out  very  strikingly  in  Fig.  11, 
and  the  belt  of  states  through  the  central  and  eastern  portion  of  the  country, 
where  the  crop  v/as  practically  wiped  out,  is  very  evident, 

Bro'.vn  rot  caused  by  Sclerotinia  cinerea  (Bon.)  Schrot. 

Since  most  of  the  peach  crop  in  the  East  v/as  wiped  out  by  frost,  bro'./n- 
rot,  as  well  as  other  diseases  of  the  peach  fruit,  attracted  only  slight 
attention  this  year.   In  fact  only  a  few  collaborators  in  the  area  hit  by 
the  frost  have  reported  any  losses  from  bro'.vn  rot.   Of  course  what  few  peaches 
were  produced  in  this  region  were  probably  affected  to  some  extent,  but  they 
were  so  scattered  that  it  was  difficult  to  obtain  any  sort  of  reliable  data 
on  losses.   The  fungus  caused  some  dan'.age  to  the  trees  themselves  by  blight- 
ing the  twigs  and  producing  cankers,  but,  apparently,  this  was  of  not  much 
importance  in  the  frost  affected  areas. 

However,  in  the  extreme  Northeast  and  in  the  South  and  V/est  good  peach 
crops  were  obtained  and  in  these  sections  brown  rot  seemed  to  be  abouit  as 
common  as  usual.   In  Connecticut  more  of  the  disease  v/as  reported  than  in 
1920  because  in  that  year  there  was  practically  no  crop.   In  most  of  the  other 
states  the  disease  seems  to  have  prevailed  in  about  the  average,  or  perhaps 
slightly  less,  amounts. 

Brov/n  rot  conditions  in  lead  in?  peach  states 

As  will  be  noted  from  figures  above,  the  states  of  California,  Georgia, 
Texas,  and  New  York  were  the  four  states  leading  in  peach  production  in  the 
order  named.   It  is,  therefore,  important  to  note  the  situation  prevailing  in 
these  four  states  which  together  produced  over  two-thirds  of  the  entire  United 
States  crop.   From  California  not  many  data  arc  at  hand  for  1^21,  but  in  1^20 
W.  L.  Howard3  stated  that  peaches  in  thfj  coastal  valleys  or  along  the  coast 
of  California  are  often  attacked  by  the  fungus  causing  a  blossom  and  fruit 
spur  blight  particularly,  and  also  some  rot.   Ko'./ard  states,  however,  that 
so  far  the  disease  has  not  been  important,  and  that  in  I52O  for  the  first  time 
the  disease  was  a  source  of  serious  loss  at  ripening  time,  especially  in  the 
Santa  Clara  Valley, 
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In  Georgia  the  disease  was  not  so  prevalent  as  last  year  owing  to  the 
strenuous  spraying  campaign  that  was  carried  on  in  the  peach  section  against 
curculio  and  brown  rot.   It  will  be  recalled  that  in  192O  curculio  and  the 
subsequent  rot  were  extremely  serious  in  and  about  the  Fort  Valley  section  of 
Georgia,  During  I92I  the  efforts  put  forth  to  combat  these  troubles  met  with 
tjonsidrable  success  with  the  result  that  brov;n  rot  was  not  so  serious  as 
during  the  previous  year.   Regarding  the  situation  in  that  state,  J.  A. 
McClintock  reports  that  the  disease  was  not  so  bad  as  last  year,  but  v/as  prob^.t 
ly  somewhat  more  prevalent  than  the  average.   Combined  with  curculio  injury 
it  caused  a  loss  of  35/^°  of  the  fruit  in  some  orchards.   Blossom  blight,  twig 
canker,  fruit-rot  and  leaf-blight  were  reported  and  the  disease  vms  general 
throughout  the  state.   Blossom  blight  was  much  more  serious  on  the  early 
varieties  and  the  fruit  rot  was  worse  on  late  varieties,  due  to  rainy  weather 
and  cracking.   McHatton,  from  the  Experiment  Station  rt  Athens,  Georgia,  re- 
ports the  generr-l  prevalence  of  the  disease,  but  states  that,  "It  was  better 
controlled  than  in  I92O,  Curculio  injury  was  reduced  by  hard  work  and  brown 
rot  minimized.   V/eather  conditions  helped  the  control." 

A  comparison  of  the  amounts  of  brown  rot  found  in  shipments  of  peaches 
from  Georgia  during  192O  and  1^21  shows  less  rot  in  the  shipments  during  the 
Igttftryear.  (Table  9^-   It  will  be  seen  that  in  192O  more  errs  with  high  per- 
centages of  decay  v;ere  inspected  than  in  192I  when  the  majority  of  cars  fell 
in  the  lov/  percent  class.   A  smaller  percentage  of  the  cars  inspected  in  I92I 
showed  brovm  rot  than  in  I92O. 

Table  9*   Losses  from  brown  rot  of  Georgia  pe.ches  caused  by  Sclerotinia 
cinerea  in  192O  and  I92I,  as  shown  by  examination  of  c  rs  at  destination  by  in 
specters  of  the  Bureau  of  Markets  and  Crop  Estimates. 
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In  Texas  J.  J,  Taubenhaus  reported  on  July  1  th"'.t  the  disease  v/as  very 
prevalent  in  that  state  ov/ing  to  the  wet  season,   nd  in  December  he  reported 
that  a  reduction  in  yield  of  3%  probably  took  place.   Texas  peaches  on  the 
market  in  some  of  the  northern  states  were  reported  by  some  of  the  collaborator! 
as  being  a/fected  with  brown  rot. 
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New  York  reported  about  the  srrne  amount  of  rot  as  last  year  from  the 
L^^ke  Ontario  and  Hudson  Valley  fruit  sections.   The  following  notes  by  counties 
throw  more  light  on  the  situation  there: 

Orleans  County.  May  16  -  Twig  blight  rather  serious  following  blossom 
infections.   May  23.-  Twig  blight  serious  in  many  orchards.  May 
31  -  Very  marked  results  where  pink  spray  was  applied  for  twig  or 
blossom  blight.   Very  little  rot  where  this  spray  was  used. 

Ulster  County.  May  iG  -  Some  old  brown  rot  blossom  blight  has  been 
observed.   July  11  -  showing  up  considerably  due  to  the  hot, 
muggy  weather  of  the  past  week. 

Vfoync  County.  April  8  -  Brown  rot  mummies  in  shape  to  discharge  spores 
during  rainy  periods.   June  I3  -  Showing  up  in  some  cases. 

Importance  of  brown  rot  in  other  states 

The  accompanying  map  (Fig.  12)  shows  the  percentage  of  loss  from  brown 
rot  as  reported  by  collaborators  in  I92I,  and  Table  10  shows  the  percoitages 
of  brown  rot  in  carload  shipments.   In  1921,  71%  of  the  total  number  of  cars 
inspected  (IO48)  showed  brown  rot,  while  in  1^20,  82%  of  the  total  number 
(1299)  showed  the  disease. 


Table  10.   Losses  from  brov/n  rot  caused  by  Sclerotinia  cinerea ,  as 
shown  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau  of 
Markets  and  Crop  Estimates,  I921. 
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741 


Total  number  of  cars  of  peaches  inspected 


1048 


Regarding  the  nature  of  injury  and  the  importance  of  the  disease, 
Collaborators  reported  as  follows: 
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Massachusetts  (Osmun,  August  I5):   On  the  increase  since  the  v/et  period 
of  early  A.ugust.   Rather  serious.   P.hQd3  Island  (Browning,  August  I5)  :  Very 
common,  becoming  more  so  on  our  late  maturing  peaches;  8-10%  infection. 
Connecticut  (Clinton):  Bad  on  early  varieties  but  less  on  the  late  ones.  The 
twig  and  fruit  spur  rot  in  the  early  season  v/as  much  more  conspicuous  than 
usual  and  the  early  varieties  rotted,  but  the  late  ones  came  off  fairly  free. 
Not  so  much  harm  was  done,  therefore,  as  the  late  peaches  are  the  chief  crop. 
New  York  (Chupp):  Important  in  some  orchards.   Blossom  and  twig  blight,  fruit 
rot,  and  canter  observed.  Pennsylvania  (Thurston  and  Orton):   Severe  on  what 
fruit  there  was.   Mostly  fruit  infection,  but  some  twig  blight.  Delaware 
(Adams):  Canker  prevalent  but  none  observed  on  fruit.  '.Vest  Virginia  (Giddings) 
Fruit  rot  observed  in  southern  Ohio  Valley  where  a  few  peaches  escaped  frost. 


Line  indicates  approximsteV^u-aer  limit  of  conmerciJ 
plantations  in  the  East.^ 


Fig.  12.   Estimated  percentage  loss  from  peach  brown  rot  in  I92I, 

Tennessee  (Kesler,  June  9):   Blossom  blight  v/hich  wds  so  abundant  in  192O 
was  reported  from  three  counties  only.   T-.vig  and  leaf  blight  reported  from 
three  counties;  canker  from  four  counties.   (Sherbdkoff ,  August  ll):   Brown 
rot  serious  on  fruit.   Tvvig  blight  in  some  cases  cv.ised  considerable  damage 
in  eastern  Tennessee.   North  Carolina  (Foster):  Very  destructive  over  entire 
state.  Found  mainly  in  small  orcherds  where  spraying  is  not  practiced.  Fruit 
rot  fonn  especially  observed.   South  Carolina  (Ludwig):  Very  important;  our 
worst  peach  disease,  causing  a  rot  of  the  fruit  and  blight  of  the  blossoms  and 
twigs.   Mississippi  (Neal) :  Important,  causing  fruit  injury.   Very  little 
blossom  blight  observed,   Louisiana  (Edgerton) :   Severe  as  usual.   Texas 
( Taubenhsus ) :  Very  prevalent.   Oklahoma  (Stratton) 1   Prevalent,  cr using  rot 
of  fruit  and  cank-f-rs.   Arkansas  (Elliott):  Hot  serious  this  year.  Ohio  (?.,  C. 
Thomas):  Only  a  few  reports  this  season  because  of  failure  of  thj  peach  crop, 
Indiana  (Gardner):  Not  important.   Observed  as  a  fruit  rot  and  cunker.  Oregon 
(Barss):  Probably  not  very  important,  causing  slight  loss.  Pacific  Nortb" est 
(D.  F.  Fisher):   Fisher^  states  that  brov/n  rot  is  "one  of  the  most  serious 
menaces  to  the  stone  fruits  in  the  hunid  sections  of  the  Pacific  Northw .  .:t.  .  .  . 
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There  is  never  difficulty,  in  finding  plenty  of  iruit  destroyed  by  brown  rot 
during  the  ripening  season,  on  cherries,  plums,  and  other  stone  fruits  in  the 
hutnid  sections  v;est  of  the  Cascades,  and  if  there  happens  to  be  a  rainy 

period  at  this  tirae  a  large  proportion  of  the  crop  nay  be  destroyed 

Brown  rot  is  omnipresent  in  all  orchards  of  this  section  and  it  is  due  to 
this  fact  that  long  distance  shipments  of  the  ripe  fruit  is  impracticable." 

Prospects  of  brown  rot  in  1922  and  192^ 

One  naturally  supposes  that  the  absence  of  fruit  rot  in  the  frost- 
strickBTiarea  this  year  will  influence  the  amount  of  disease  in  1^22  and  I923. 
The  absence  of  mumrnies  both  on  and  under  the  trees  eliminates  the  source  of 
infection  from  I92I  fruit,  but  just  how  great  a  part  the  ascospores  from,  the 
two-year  old,  I92O,  mummies  will  play,  remains  to  be  seen.  Roberts^  has  shown 
that  one-year  old  as  well  as  two-year  old  mummies  are  capable  of  producing 
apotheoia,   V/'ill  the  lack  of  I92I  mummies  influence  the  amount  of  disease  in 
future  crops  and  if  so  will  the  influences  be  evident  m  I922  or  I923  or  dur- 
ing both  years?  This  question  is  worthy  of  special  observations. 

Dates  when  brown  rot  infection  was  first  reported  by  collaborators 

Hew  Yox'k  hhy   iG  Orleans  County 

Virginia  May  24  Poquoson 

North  Carolina  March  25  Raleigh 

South  Carolina  Blossoming  time  Clemson  College 

Georgia  March  12  Fort  Valley 

Mississippi  June  Agricultural  College  . 

Ohio  June  4  Summit  County 

Indiana  June  28 

Weather  relations 

Not  many  collaborators  reported  on  the  relation  of  the  weather  to  the 
disease  during  I921.  Osmun  in  Massachusetts,  however,  reported  an  increase 
in  the  amount  of  rot  following  the  wet  period  of  early  August,  A  similar  in- 
crease was  reported  by  Browning  from  Rhode  Island  on  August  I5,   In  North 
Carolina  the  disease  was  said  to  have  done  its  greatest  injury  from  May  to 
July  on  account  of  favorable  temperature  and  moisture  conditions.   In  South 
Carolina  the  disease  was  checked  somewhat  on  the  late  crop  by  dry  weather.   In 
Mississippi  dry  weather  was  helpful  in  keeping  down  the  rot. 

Brown  rot  control 

Regarding  control  of  brov/n  rot,  ludwig  of  South  Carolina  reported  that 
spraying  decreases  the  damage  from  the  disease  but  never  absolutely  controls 
it.  In  Georgia  McClintock4  in  his  recent  bulletin  oonduaes: 

"Prom  the  data  collected  in  a  number  of  -^ovraricrcl-.l  orchards  in 
various  sections  of  this  State  during  the  past  two  years  t^nd  from  the 
spray  tests  conducted  in  a  commercial  orchard  in  I92I  it  is  concluaed 
that  the  cleaning  up  of  orchards  as  a  community  proposition  following 
harvest,  in  order  to  destroy  peach  insects  and  diset^ses  over  large 
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areas,  is  the  only  sure  means  of  holding  these  pests  in  check.   If 
the  orchards  are  thoroughly  cleaned,  then  three  or  possibly  four 
applications  of  spray  or  dust  may  be  expected  to  protect  the  fruit 
from  the  few  insects  which  remain.  And  with  curculio  under  control 
brown  rot  will  no  longer  prove  a  menace  to  the  peach  industry  of 
Georgia. " 

In  Michigan,  Coons  reported  that  Sutton  secured  an  increased  keeping 
quality  of  the  fruit  by  dusting  peaches  with  sulphur  just  before  harvest  time-'-. 
In  Ohio,  R.  C.  Thomas  reported"  the  results  of  spraying  tests  conducted  by 
the   Department  of  Botany  in  which  lime-sulphur-glue  mixture  was  used.   These 
experiments,  conducted  during  192O,  shov/ed  that  this  mixture  will  control 
brown  rot.   Four  applications  were  made,  one  on  June  12,  a  second  three  weeks 
later,  a  third  five  weeks  later,  and  a  fourth  about  two  weeks  before  harvest- 
ing the  variety  Champion.   The  orchard  consisted  of  35  trees  of  Champion  and 
Go  trees  of  Elberta  and  Lemon  Free.   On  the  Champions,  counts  showed  no  brown 
rot  of  the  fruit  on  September  6,  whereas  unsprayed  trees  showed  18-20%,   On 
the  Elbertas,  determinations  made  September  2^  showed  the  sprayed  fruit  free 
from  infection  while  the  unsprayed  showed  10-15%.   The  formula  for  this  mix- 
ture is : 

Flowers  of  sulphur  ( superfine ) 8  pounds 

Hydra  ted  or  mason's  lime 4  pounds 

Ground  glue I.5  to  2  ounces 

Water  to  make  up  5O  gallons 
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Leaf  CU2-1  caused  by  Exoascus  deformans  (Berk.)  Fckl. 

Leaf  cuj^l  was  generally  of  much  less  importance  in  I92I  than  during  the 
preceding  year,  when  it  was  epidemic.   Judging  from  reports,  it  may  te  said  that 
the  disease  was  belov;  the  average  in  prevalence.   Collaborators  in  New  England 
and  Mew  York  report  either  more  than  or  about  the  average  amount  of  leaf  curl,  but 
from  Pennsylvania  southward  and  in  all  the  other  peach  states  of  the  Ea?t,  with 
the  exception  of  Arkansas,  the  disease  was  said  to  be  either  less  prevalent  than  or 
at^wt  the  same  as  last  year.   In  Oregon,  however,  it  was  even  worse  than  last  year 
in  severity,  according  to  Barss.   The  following  table  (Table  11)  compiled  from 
collaborators'  reports,  shews  the  prevalence  and  importance  more  in  detail. 


[ 


Table  11.   Prevalence  and  importance  of  peach  leaf  curl  in  1921- 


:    Prevalence 

State 

:  compared  v/ith 

:                              Importance 

:last 

: average 

:year 

••year 

^'e'.v  Har'"rshire 

: Worse 

:   Y.^orse 

;   Caused  a  great  deal  of- injury 

Ihcie  Island 

: 

: 

:    Very  common  on  leaves 

)cr>r.e  cticut 

:  Same 

:    Less 

;    Pew  complaints   only 

Few  York 

Same 

; 

:    Very   important  in  unsprayed  orchards 

iev:  Jersey 

Less 

; 

■err.c-ylvania 

Less 

- 

'    Slight  this  year 

'ej.'~i'''^^'s 

Less 

- 

Much   less  important  this  year.      Trace   in  some 

orchards 

;aryl?-r:d                : 

Less 

Less. 

en lucky 

- 

Same      : 

gj'^npjcop                         • 

Less   : 

Less      : 

Very  little   this  year 

cr-on   Carolina    : 

Same    : 

Same      : 

Comnion,   but  unimportant 

outh  Cai'olina   : 

; 

: 

Damage  slight 

sorgia                  ; 

"  ; 

'    ; 

Not  serious  ccramercially  -  general   in  neglected 
orchards 

ississippi          : 

Less    : 

Less      ; 

Unimportant 

?xa?.                      : 

- 

- 

Unimportant 

•clahCRS.                  : 

: 

: 

Unimportant 

I'kP.nsas               : 

More    : 

More      : 

General  and  severe 

lie                            : 

Same   : 

Same 

Severe   in  unsprayed  orchards,    no  serious   damage 

-jdiana                 : 

Less    : 

Less      : 

Considerable   importance   on  unsprayed  trees 

Ilincis                 : 

Same    : 

More      ; 

Serious   in  a  few  orchards  -   little   damage 

Lchi-tan                : 

- 

- 

Prevalent  in  some   orchards 

3v;a                        : 

Less   : 

Same      : 

Lsscurl 

Less    : 

: 

ebrflisks               : 

: 

; 

Slight  amount 

\T\za.?                   '• 

Less   : 

- 

Unimportant 

:r.tar.3                 : 

Same    : 

Less     : 

iaho                     : 

Less   : 

Less      ; 

Important  v/here  not  sprayed 

ishin^ton           : 

; 

: 

Abundant  this   season  throughout  western  -mshinjtc 

n 

'encu                    : 

V/crse: 

Worse   : 

Very  destructive 

— 

72 


PEACH  -  Leaf  ourl 


\ 


It  is  difficult  to  explain  the  reason  for  this  marked  reduction  in  the 
amount  of  leaf  curl  from  that  of  last  year,  but  undoubtedly  the  unusual  v;eather 
conditions  of  the  spring  of  1^21  were  responsible  in  some  way.   It  is  possible 
that  the  vreather  at  the  time  of  the  swelling  of  the  buds  was  too  v/arn  for  in- 
fection, perhaps  the  high  temperatures  of  March  advanced  the  buds  so  rapidly 
as  to  escape  infection.   On  the  other  hand,  the  freezing  temperatures  that 
occurred  in  the  spring  after  bud  opening  may  have  played  some  part  in  reducing 
the  amount  of  leaf  curl.  It  would  seem  that  a  sufficient  amount  of  moisture  was 
available  during  the  time  when  peach  buds  were  swelling  and  when  infection  was 
taking  place,  although  dry  weather  during  this  critical  time  would  have  inter- 
fered. 

The  heaviest  losses  from  peach  leaf  curl  in  1921  occurred  in  the  North- 
eastern area,  in  the  belt  of  states  from  Ohio  to  Iowa,  and  on  the  Pacific  Coast. 
Considerable  loss  of  foliage  also  occurred  in  parts  of  Arkansas  and  Mississippi. 
On  account  of  the  short  crop  in  the  northern  states  the  loss  to  the  fruit  this 
year  was  not  very  significant,  but  the  loss  of  the  leaves  weakened  the  trees  for 
producing  new  growth  and  next  year's  fruit  buds.  The  following  table  gives 
collaborators'  estimates  for  losses  from  leaf  curl  (Table  12). 


Table  12.  Estimated  percentage  reduction  in  yield  from  leaf  curl,  1921. 


Percent  reduction 

States 

5-10 

Oregon 

3 

Pennsylvania 

2  V 

Washington 

1 

New  York,  Illinois,  Iowa,  Mississippi,  Arkansas,  and 

California 

0-5 

Ohio,  Indiana,  and  Missouri 

t 

Connecticut,  New  Jersey,  North  Carolina,  Georgia,  Tennessee, 

Michigan,  Nebraska,  Kansas,  Oklahoma,  and  Idaho 

No  data 

:  Delaware,  Maryland,  V/est  Virginia,  Virginia,  Kentucky,  South 

:     Carolina,  Alabama,  and  Texas. 

No  loss 

:  Remaining  states 

Collaborators  have  reported  the  dates  when  they  first  observed  leaf  curl, 
or  when  the  disease  was  first  brought  to  their  attention  by  letter  or  by  speci- 
mens, as  follows: 


New  Hampshire 

Connecticut 

New  York 

Pennsylvania 

Delaware 

Georgia 

Mississippi 

Arkansas 

Ohio 

Indiana 

Illinois 


May  24 
May  10 
May  9 
April  3 
June 
Maroh 
M^ 
May 
Megr  ' 
April  11 
May  5 


Hollis 

Danbury 

Nassau  County 

Arendtsville 

Milford 

Griffin 

Meridian 

Fayetteville 

V/ayne  County 

Posey  County 

Lilly 
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The  only  reports  concerning  the   susceptibility  of  varieties  are  from 
Orer.on,    where  Barss  reports  Elberta  as  the  worst  affected,   being  almost  a 
complete  failure   in  some   sections;    and  from  California,    where  G.   P.   V»'eldon 
observed  a   Salv/ay   tree  in  the   check  plots  of  his  experiment  on  leaf  curl  con- 
trol  that  showed  almost  absolute   resistance. 

A  number  of  collaborators  report   complete  control  v/hen  the   dormant  ap- 
plications with   lime   sulphur  are  made  in  time.      Barss  reports  good  control  by 
spraying  v/ith  Bordeaux  mixture   in  the   winter  time   in  Oregon.      A  number   of  col- 
laborators mention  that,    owing   to   the    early   season,    many  growers  were  late  in 
applying   the   leaf  curl   spray,    but  that  when  it  v/as   applied  on  time   good   control 
was   re cured. 

George  P.   V/eldon-*-  tested   the  dry  lime-rulphur ,    comparing   it  with  com- 
mercial liquid  lime-sulphur  in  the  control  of   leaf  curl  in  California,   and  found 
the  two   sprays  to  be   equally  effective  when  applied  as  follows: 

Liquid  -  1  gal ,   -  10  gal .   water 
Dry  -  2  lbs.   -   10  gal,    water 

Liquid  -  1  gal.   -  20  gal.   v/ater 
Dry         -  2  lbs.    -  20  gal.    water 

Liquid  -  1   gal,    -  30  gal.    water 
Dry         -  2   lbs.    -  30  gal.   water 

Literature  cited 

1.  Y/eldonj  G.  P.  Dry  lime-sulphur  solution  vs.  lime-sulphur  in 
the  control  of  peaoh  leaf  curl.  Mo.  Bui.  California  Dept.  Agr.  10: 
170-172.      May- June,    I92I. 

Scab  caused  by  Cladosporium  carpophilum  Thvim. 

Although  scab  v/as  reported  from  the  majority  of  the  eastern  states  where 
the   disease   is  known   to   occur,    it  was  not   a  factor  of  any   great  commercial  im- 
portance during   1^21 .      Many  of  the    states  which   commonly   report  considerable 
tr:uble   v/ith   scab  had  a  very   small   crop    this  year.      However,    C-eorgia  and   some 
of  the   other   southern  states  that  had  good  crops  do  not  report  that   scab  was 
of  much  importance.      In  Georgia   teClintock  reports  that  the   disease  was  preva- 
lent  in  about  the  usual  amounts  and   was    serjovis  only  on  the   unsprayed  fruit, 
and  !:cKatton  reports  much  less   injury  than  last  year.      Only  a  very   small  frac- 
tion of  a  percent  of   the   Georgia  peaches  were  affected  v;itli  the    disease.      In 
New  I'ork  where  about  two  and  one-half  million  bushels  of  peaches  were  harvested, 
collaborators  report   scab   in  about  the    same   amounts  as   last  year  and   state   that 
it  v.-as   important  in  a  few  orchards  which  were  not  well  sprayed.      In  California; 
where  about  one- third  of   the    United  States  crop  v/as  produced  last  year,    scab  is 
rare  and  of  no   importance.      The   same    statement  applies   to   the  other  we.rtern  peach 
producing    states. 

The   states   in  the   eastern  part  of  the   country  which  had   little  fruit    in 
gen:;ral.    reported  the  disease   to  be  about  as  usual  on  t/ie   twigs.      New  York 
I-ew  .'erser,    Delaware,    Indiana,    and   Illinois  all  mention  especially   the  preva- 
lence cf   twig  infection,      Rhode  Island  and  Ohio  report  considerable    cracking 
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of  the  fruit  in  connection  vdth  the  scat  Itrions.   Chupp,  in  New  York,  reported 
the  disease  on  the  leaves. 

Only  a  few  states  reported  perc.-^r.tar.c  losses  from  scab,  which  are  as 
follows:   Rliode  Island  75%  affected  fruit  in  unsprayed  orchards;  Connecticut; 
moderate,  1-3%;  New  York,  trace  of  loss;  Maryland,  1%;  Ohio,  2-3%;  Mississippi, 
trace;  Texas,  1-5%. 

Dates  on  which  scab  v/as  first  observed  by  collaborators,  1921 


Cnnnecticut 
New  York 
Gecr;jia 
Massachusetts 
Ohio 


August  9 
July  2d 
June 
July  8 
July  15 


Seymour 

Tompl^ins  County 
Mars.":"  llvi lie 
Agric'.iitiiral  College 
Erie  County 


Tv/o  states  report  on  varietal  susceptibility  this  year,   Chupp  in  New 
York  reported  that  Carman  was  most  severely  affected  in  Tompfers  County,  and 
McClintock,  in  Georgia,  reported  the  G-eorgia  Belle  as  more  seriously  affected 
than  any  other  variety,  except  wild  seedlings. 

According  to  Bensaude  and  Keitt  (Bensaude,  M.  and  G,  V/.  Keitt.   A  pre- 
liminary report  on  cross- inoculation  experiments  with  strains  of  Cladosporiura 
from  stone  fruit.  (Abstract.)  Phytopath.  12:  46.   Jan.  1922.)  the  Cladosporium 
from  Amygdalus  porsica  L.  (Elberta)  cross  infected  P.  americana  Marsh  and  P. 
armenia^a  L.  and  the  strains  from  P.  americana  crossed  to  A.  persica  and  P. 
armeniaca. 


Bacterial  spot  caused  by  Bacterium  pruni  EPS 

Bacterial  spot  apparently  occurs  in  every  peach  grbvn.ng  state  from 
Nebraska  to  Massachusetts  and  from  Texas  to  Florida  (?ig.  13)-   The  Survey  has 
no  reports  of  the  disease  from  Massachusetts,  Kentucky,  Tennessee,  Florida,  Iowa, 
or  Kansas,  but  it  has  been  found  in  those  states,  according  to  Rolfs  (A  bac- 
terial disease  of  stone  fruits.   Hew  York  (Cornell)  Agr.  Expt.  Sta.  Memoir  8. 
July,  1915')  and  Roberts  (Control  of  peach  bacterial  spot  in  southern  orchards. 
U.  S.  D.  A.  Bui.  543.   Aug.  8,  1917.).   In  I92O  the  disease  was  reported  from 
Arizona  for  the  first  time  (Pl.  Dis.  Bui.  Suppl.  14-:  77-   1921.   The  loss 
reported  was  1%,  instead  of  10%,  as  given  in  the  Supplement.) 

The  injury  due  to  bacterial  spot  in  individual  states  varies  con."^-ider- 
ably  from  year  to  year,  but  in  general  it  appears  to  be  n;ost  serious  in  the 
southev^n  part  of  its  range.   In  recent  years  it  has  apparently  become  increas- 
ingly important  in  Delaware,  Indiana,  and  Illinois.   Losses  really  due  to  the 
disease  are  difficult  to  estimate,  since  they  may  take  place  indirectly  through 
reduced  vigor  of  the  trees.   In  mjany  cases,  also,  bacterial  spot  is  said  to 
attack  only  trees  already  weakened  by  some  other  cause,  such  as  frost  injury, 
poor  soil  conditions,  neglect,  etc. 

The  leaf  spot  is  the  most  x'requently  reported  form  of  the  disease.   The 
fruit  spot,  however,  is  often  reported  as  the  cause  of  considerable  loss,  and 
at  times  the  tv/ig  canker  does  .'severe  damage. 

In  1921  bacterial  spot  occurred  in  most  of  its  usual  range  and  v;as  re- 
ported again  from  Arizona.   Connecticut  (Clinton):   About  the  same  amount  as  last 
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year,  more  prevalent  than  urual,  but  not  serious;  found  on  fruit  for  the  first 
time.   j!ew  York  (Cl.ux-O  .-  Probably  the  same  as  la£t  yoar,  not  important;  l:..\f 
sr^ot  on  otiierwise  weakened  trees;  first  reported  June  20  in  Orleans  County. 
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Also  reported  frcin 
Tucson,    Arizona^    vi£0-21 


..-"^  '-''-^.j^: 


\+  =  /Reports  \yc\oc    'a.   I'j'P.l   (Counties) 


V=  \i92i  reports  (Counties) 
&■         cS  =^-F{eported  tn  192I,  localityrnot  ^iven  '  ' 

H  =  States  in  which  the  disease,  occurf ,  although  it  ha?  not  teen 
reported  to  the  Sui'vey.   (See  text)  ] 


13.   DistribuLion  of  bactirial  c-ct  of  oeach 


--   J^-^rsey  'CTok):   None  reported,  out  probably  present  on  folia>;e.   Delaware 
^y.anns;:   ::ore  than  last  year;  very  irrportf^nt,  leaf  and  twig  letionf;  first  report 


spot  and  defolicxtion.   First  observed.  June  20  at  Rowesville.   Gccr.sia  '.'IcClintcck; 
,?iedmont  section,  same  as  usual;  serious  en  leaver  and  fruit,  j^i s s  1  s s i-opl _^ ( ■'t^ -^y- 
V>out  ;;amfe;  one  of  most  important  diseases  in  eastern  and  southern  part  of  st-^Z'S. 

Causes  i^af  '  '     -  -  .  -      ,-,._,■-...  — ^',-.,.,5<- 


njury;  fruit  spot  rare.   Severe  defoliation  in  many  orchards 
^ny  Threes  observed  completely  lefoliated  by  August  I5 .   First  report  in  i.i^j 
ron  Aussell.   Louisiana  (Edgerton) :   Observed  a  few  times.   Texas  (Taubenhauo_;^: 
revalont,  1^  loss.   Oklahoma  (Stratton):   Quite  important;  affected  practici- -.r 
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all  leaves,  caused  defoliation,     Arkansas  l^lliott):     More,  quite  important; 
affects  50%  of  the  trees;    loss  a  trace.      Severe  in  orchards  following  frost, 
and  in  nurseries.     Mostly  leaf  and  twig  injury  on  nursery  stock.     Earliest  record 
in  April  at  Piggot.     Ohio  (Thoims):     Of  slight  importance,   confined  chiefly  to 
northern  sections;   on  fruit,   leaves  and  young  twigs.     First  reported  August  5 
from  Erie  County.     Indiana  (Gardner):     Same  as  last  year,  worse  than  usual. 
Worst  peach  disease,   limiting  factor  in  Vincennes  region.     I<oss  2%.     Twig 
blight  early  in  spring,  leaf  spot,   early  defoliation,   fruit  spot.     Specimens 
received  from  DeKalb  County  which  is  quite  far  north  for  this  disease.     Worse 
on  poorer  sandy  ridges  than  in  more  fertile  hollows.     Illinois  (Anderson): 
Less  than  last  year,  more  than  usual.     Caused  serious  defoliation  in  some  seo- 
tions.     FAchigan  (Coons):     Not  general,   considerable  leaf  spot  here  and  there. 
Missouri  (Hopkins):     Very  common;  one  report  states  that  1,000  trees  were 
affected.     Arizona  (Brown):     Less,   loss  less  than  1%. 

Varieties  which  have  been  reported  as  especially  susceptible  are  Ifidy 
Ingold  in  North  Carolina,  I9171  Salway  in  Pennsylvania,  1918;  Mayflower  and  Arp 
Beauty  in  Georgia,  192O;  J.  H.  Hale  in  Indiana  and  Illinois,   192O;   and  Lemon 
Free  in  Ohio,   I92O.     Hale  was  said  to  be  more  susceptible  than  Elberta  in  both 
Indiana  and  Illinois.     White-meated  varieties  were  said  to  be  free  from  the 
disease  in  Indiana  and  192O.     In  I92I  Delaware  reported  Elberta  as  the  most 
commonly  infected  variety.     In  Georgia  the  disease  was  most  serious  on  Eble, 
but  occurred  en  Carman,   Hiley,   and  Elberta  as  well*     Perfection  Cling  was  said 
to  be  very  susceptible  in  Illinois,  and  Hale  was  again  reported  as  more  susoepr 
tible  than  Elberta. 

Virginia  (I919)  and  Arkansas  (1917,1919)  have  reported  beneficial 
results  from  the  use  of  nitrate  ot  soda  as  a  fertilizer.     On  the  other  hand, 
Illinois  reported  in  I92O  that  fertilizers  and  cultivation  did  not  control  the 
disease,   and  Indiana  in  the  same  year  stated  that  two  or  three  applications  of 
nitrate  of  soda  during  the  season  had  no  effect.     In  1921  Delaware  reported  that 
nitrate  treatment  wais  not  especially  svuscessful. 

Blight  caused  by  Coryneum  bei.ierinckii  Oudem. 

Coryneum  blight  of  peach  has  been  reported  from  both  the  eastern  and 
western  peach-growing  sections  of  the  country,  but  while  it  occurs  only  locally 
and  occasionally  in  the  East,   in  the  West  it  is  prevalent  and  of  much  importance, 
especially  in  California  and  Oregon  (Pig.  I4) . 

In  1921  the  disease  undoubtedly  occurred  in  California,   although  no  re- 
port of  it  was  received.     It  is  said  to  be  a  serious  trouble  in  the  interior 
valleys,  where  spraying  is  necessary  for  its  control,  but  it  rarely  causes  loss 
in  the  coast  districts^.     In  Oregon,   according  to  Barss,  all  forms  of  the  disease 
were  severe  wherever  peaches  were  grovm,  dw  probably  to  the  fact  that  the 
blight  spray  was  generally  neglected.     The  loss  for  the  state  was  estimated  at 
20%,     The  disease  was  reported  from  several  counties  in  Wa^ington,   and  occurred 
on  nectarines  in  King  County.     In  Idaho,  Coryneum  blight  seems  to  be  increasing 
in  importance.     Hungerford  states  that  it  is  becoming  so  destructive  that  growers 
will  be  forced  to  spray  for  it.     In  Utah,  although  the  disease  was  somewhat  more 
destructive  than  usual,  and  caused  severe  winter  bud  destruction  in  certain  dis- 
tricts,  it  was  confined  to  Cache  County,  and  was  considered  to  be  of  minor 
importance.     The  fruit  spot  caused  considerable  loss  in  Delta  County,  Colorado, 
according  to  C.   D.   Learn,  who  sayS: 
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"The  Coryneum  blight  of  the  peach  was  very  destructive  in  Delta 
County.   A  survey  of  38  grov;ers  was  made  and  the  loss  ranged  from 
2,2fo  to  27^0  vmen  it  came  to  marketing  the  fruit.  Vx .   V/.  L.  Way,  who 
took  these  data,  estimated  the  loss  in  that  county  could  have  been 
put  at  020,000.   The  past  year  was  very  wet  in  comparison  with  pre- 
vious years,  which  accounts  for  the  sudden  outbreak." 
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Fig.  14.   Distribution  of  Coryneum  bei.jurinckii  on  peach,  according  tc 
records  of  tho  Plant  Diseaso  Survey,  1903-1921. 


According  to  publications  of  the  California  and  Oregon  Experiment 
Stations,  the  disease  is  readily  controlled  by  spraying  in  the  fall  and  early 
spring  with  either  lime-sulphur  or  Bordeaux.   Spring  spraying  alone  is  too 
late,  since  infection  occurs  in  the  early  part  of  the  year.  An   experiment 
conducted  in  an  orchard  of  Ifuir  peaches  near  Fresno,  California,  indicates 
'that  the  disease  can  be  controlled  by  both  the  dry  and  the  liquid  lime- 
sulphur  s^.   The  materials  used  were:   liquid  brands  -  Rex,  Orchard,  and  Ortho; 
dry  compounds  -  Glidden's  Dry  Lime-sulphur,  Sherwin-V/illiams  Dry  Lime-sulphur, 
and  "B.  T.  S."  a  barium- sulphur  compound;  all  at  the  strengths  recommended 
on  the  labels,  except  Ortho,  which  was  used  at  approximately  one-half  the 
recommended  strength.   A  single  application  v/as  made  November  I3,  1920.   The 
results  which  were  noted  March  24  and  April  I4,  I92I,  are  sunirnai-ized  by 
F.  K.  Howard  in  Table  I3. 
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Table   I3.      Results  obtained  in  peach  spraying  experiment  on  the  Brooks 
Raxich,    Fresno,    California,    1^20 . 


.'  Spray 

:   Diseased  twigs,       : 
:   Average  per  tree       : 

:  Rex  (liquid) 

:  Orchard  (liquid) 

:  Glidden  (dry) 

:  Sherwin-V/illiams  (dry) 

:  B.  T.  S.  (dry)          : 

;  Ortho  (liquid)          : 

:  Check                ; 

;          4'5          : 

3.5            • 
4.1 

3.4 

54 

25.8 

Howard  makes  the  following  statement  concerning  the  results  of  this  ex- 
periment! : 

"The  two  outstanding  features,    resulting  from  this  test,   are  that 
the  dry  lime- sulphurs,    wdien  applied  at  the  strength  recommended  by  the 
manufacturers,   did  effectually  control  peach  blight,    and  that  the   solu- 
tion of  liquid  lime-sulphur,   applied  at  approximately  one-half  the 
strength  recommended,   was  equally  effective  in  the  control  of  this  dis- 
ease.     This  fact  alone   seems  to  ansv/er  the  arguments  which  have  beer 
made  that  the   dry  lime-sulphurs  did  not   contain  a  sufficient  quantity 
of  active  sulphur  to  control  this  disease,    and  it  seems  to  show  also 
that   the  liquid  preparations  have,    in  fact,   been  used  stronger  than  is 
necessary . " 

Literature  cited 

Is      Howard,    Fred  K.     Effect  of  sulphur  sprays  on  peach  blight.     An^er. 

Fruit  Grower  4l7:      R,    I4.      July  I92I. 
2.     Howard,   W.    L.    and  V/.    T.   Home.      Brown  rot  of  apricots.     California 

Agr,   Expt.    Sta.  Bui.  32G.      Jan.   I92I. 

Rosette  (cause  unknown) 

Since  I503,  as  will  be  seen  from  the  accompanying  map  (Pig.  I5),  rosette 
has  been  reported  to  the  Survey  from  West  Virginia,  Tennessee,  South  Carolina, 
Georgia,  Alabama,  Missouri,  and  Oklahoma.  According  to  E.  P.  Smith  (Peach 
yellows  and  peach  rosette,  U.  S.  Dept.  Agr.  Farmers  Bui.  17:   13 .  1894.),  the 
disease  has  also  been  found  in  Arkansas  and  in  the  vicinity  of  Manhattan,  Kansas, 
but  the  Survey  has  no  record  of  its  occurrence  in  those  states. 

In  practically  every  case  rosette  has  been  reported  as  of  slight  general 
importance,  even  in  Georgia  where  it  seems  to  be  most  prevalent,   The  following 
list  of  quot-jd  or  abstracted  statements  of  collaborators  indicates  the  prevalence 
and  importance  of  the  disease  and  the  frequency  with  which  it  has  been  reported 
from  each  st-ate. 


. ^fest^^rgfta:  1920  -  Tv;o  trees  with  typical  rosette  growing  in  chicken 
yai'd  in  Mc'rgaluoFn,  Monongalia  County.   (John  L-  Sheldon). 
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Tennessee:  1913  ~  Only  scattering  cases  found.  (S.  II.  'Sssary)  . 

1917  -  Reported  from  ouq   place  (Henderson  County  J  in  West  Tenr.esrex 

(EsGary). 

1920  -  Pew  trees  in  one  orchard  observed.  (L.  R.  Kesler). 


Fie.  It;.   Distritution  of  peach  rocette  as  reported  ^o   the  Plant  Tdsease 
Survey,  l^O^-l^El,   liach  dot  represents  a  county  from  which  the  disease  has  teen 
r'eT:cr":-rd.   Shaded  areas  indicates  occurrence  in  Kansas,  according  to  U-  I-    Dept- 
/..^r.  Far-er-'  Bulletin  17,  1694. 

Couth  C':-.rolina:  191;;;  -  .aluda  C-;unty.  (P.  M.  Rolfs). 

1;!^  -  Union  county;  only  a  fev/  cases  reported.   (H.  V.'.  Barre). 


I-JI3  -  Local .   {' 


jal) 


2tcr£ia:    1903  -   Occasional  throughout  the  entire  pcach-growin^   belt  cf 

-Che    state.      Only   occasional   trees  teccne  affected;    usually  promptly 
rer.oved.      Darr.age   not  appreciable.      ( V.ilmon  T.'ev/ell).  • 

1904  -   Does   very   little  damage,    although   occasionally   found 
in  the  middle  and  north  section-.      In  one  place  that  cane  under 
p-rsonal  observation   (Cobb  County)   many  small  orchards  within  a 
radius  of  a  fev.'  miles   contained   several    "rcsette   trees,"   one 
orchard  cf   about  75   trees  having  t..'elve  badly   infected  trees. 
(K.    I.    Smith). 

1905  -   Peach   rosette,    while  existing  in  several   localities, 
cannot  be    -aid  to  do   a  great  deal  of   damage.      The   spread _ci^ this 
disease  has   not  been  very    rapid  witliin  the  past  year,    ana   ^-^^^ ^ 
ar«?  few  orchards  v/here  this   disease  occurs    that  contain  mcrt,   tnan 
a 'few   infected   trees,    generally  removed  as   soon  as   the    troiitle   ic 
discovered.      One  orchard  only  has    come  under  my  observation  m 
v.'hich   the   infestation  of  practically   all  the   trees   was   ob^ervea. 
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1906  -  About  the  same  as  last  ?eason.     Control  -  cutting  dc\7n 
diseased  trees.      (A.   C    lewis). 

1907  ~  jlJess   than  last  year-     Control  -  cutting  down  diseased 
trees .      (Lewis) . 

1909  -   Less   than  previous  year;    found  in  1%  of  orchards.      Con- 
trol -   cut  dov;n  diseased  trees.      (Lev/is). 

1910  -  Less  than  last  year  or  average  year.     One  percent   cf 
trees  affected.     Most  grov/ers  nov.'  cut  down  trees  as  soon  as   the 
disease  appears.      (Lewis). 

1911  -  Less,    as  diseased  trees  are  cut  down  each  year.      (Lev/is). 

1912  -   Very  little  rosette.      (Lewis) - 

19I0  -  General;    injury  and  loss   slight-      Found  on  Elberta.      No 
treatment.      (j,    B.    Berry). 

1919  -  General;    injury  0-lOOfc;    less  slight.      (Berry). 

iMore  abundant  than  last  season;    injury    .Olfo.      Pound 
scattered   throughout  comnercial  orchards  on  both  young  and  old  trees. 
Is  gradually  increasing  in  comrnercial  orchards,    as  well  as  neglected 
trees.      No  varietal  resistance  observed.      (J.   A.   McClintock) . 

1920  -•  About  sane,    slightly  more   than  last  year  or   than  usual. 
Serious  v/here  infected  trees  are  not  rerr.cved.      Occurs   in  middle 
Georgia.      On  all   varieties.      (iMcClintock) .  .    . 

Alabama:    I9I2   -   Observed  only  at  Salem.      (F.    A.    V.'olf ) . 

-Missouri:    1903  -   Last  year,  ro-ette  was   observed  in  five  different   coun- 
ties -  Howell,   Texas,   'Vright,   Greene,    and   Hewton.      This  year,   owing 
to  limited   traveling,    it  has  been  noticed  only  in  Wright  and  Texas 
Counties.      Four  cases  have  been  noticed  near   tlie  Station  v/ithin 
a  radius   of   three  miles.      (Paul  2vans). 

1905  -  The  same   as  last  season;    only  isolated  cases.      (Evans). 

190G  -  A  serious  outbreak  of   rosette  was   observed  in  several 
orchards  at  Mountain  Grove.      (W.    :i.    Scott). 

1907  -  Same  excepting  a  few  new  localities.     This   disease   is 
confined  almost  entirely  to   seedlings   along  fence  rov/s.      There  are 
very  few  instances  in  which  it  has  been   found  in  comnercial  orchards, 
but   it  seems   spreading   slowly.      (Evans). 

1908  -   Reported  from  seven  southern  counties.      Treatm,ent  -   dig    .. 
up  and  burn. 

1909  -  Abundant,    injury  and  loss   not  known.      (F-   l'.-   Rolfs'. 

1910  -  Considerable^    (Rolfs). 

Oklahoma:    190G  -  Scarce;    tv/o   reports,    injury  and  loss   insignificant. 
Treatment  -  destruction  of  trees;    results   good. 

During  I921  rosette  was  said  to  be  present  in  the  normal  amount  in 
middle  Georgia,    where   it  was,   as  urual,    not  serious ;    although  affecting  all 
varietiss.      According  to   T.    H.    McHatton  the   direase  is    "not  serious   in  coiriiaercial 
districts.     Isbst  common  in  poorly  cared-for  plantings  in  Piedmont,    Georgia." 
Rosette  was  rather   doubtfully   reported  from  South  Carolina  also  by  C    A.    Ludwi^:;. 
who   stste.-   that  "This  trouble    is' placed  here  doubtfully  because  the    t-ymptoms 
cf  root  .:nct  are   similar.      It  appears   thr.t  in  at  least  one  case  reporter,   how*?; 
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ever,  root  knot  is  absent  or  the  infestation  is  slight."  The  disease  referred 
to  occurred  in  Anderson  and  Richland  Counties,  and  was  apparently  rather 
important  in  affected  orchards. 


Yellows  (Cause  undetermined) 

Yellows  was  reported  during  the  year  from  the  group  of  states  in  the 
eastern  part  of  the  country,  including  Connecticut,  New  York,  New  Jersey, 
Pennsylvania,  Delaware,  Maryland,  V/est  Virginia,  arxl  Ohio.   In  New  York  it  v/as 
important  only  in  the  low- 
er Hudson  River  Valley  and  

on  Long  Island,  and  was  not 
reported  from  the  Ontario 
Lake  region,  as  has  some- 
times been  the  case.   In 
Pennsylvania  the  disease 
was  by  far  the  most  serious 
in  the  southeastern  part  of 
the  state,  and  in  Maryland 
it  vms  the  worst,  as  usual, 
east  of  the  Alleghany  Moun- 
tains ,  but  it  was  not  re- 
ported from  the  Eastern 
Shore,  south  of  Delaware. 
New  Jersey  and  Delaware  re- 
port the  direase  as  gen- 
erally distributed  through- 
out both  states.   The  ac- 
companying map  (Fig.  iG) 
shows  the  states  from  which 
yellows  has  bsen  reported 
to  the  Survey  during  the 
past  five  years.   The  area 
of  occurrence  seems  to  be  of 
a  more  limited  extent  than 
v/as  the  case  twenty- eight 
years  ago  when  the  direase 
was  reported  by  Dr.  Smith 
in  Farmers'  Bulletin  17- 
It  is  possible  that  the  dis- 
ease still  exists  in  much 
of  the  territory  reported 

infested  at  that  time,  but  ^,  • 

a  number  of  collaborators  report  that  they  have  never  seen  the  disease  ^^no 
states  although  older  records  indicate  its  fonr.er  occurrence.   During  i;^i  ^^ne 
following  states  specifically  mention  that  the  disease  was  not  observed  nor  re 
ported:   South  Carolina,  Georgia,  Tennersee,  Indiana,  Illinois,  Missouri,  r. 
kansas,  Mississip'oi,  Texas,  Kansas,  and  Nebraska.  .   .t  ,  T=y«o.v 

Regarding  the  importance  of  this  trouble,  collaborators  ^"^^'^^  ^^ -/'^ ' 
Delaware,  Pennsylvania,  and  Maryland  are  the  only  ones  that  repor^ca  it.   • 
being  of  a  serious  nature. 


QSa^   Region  where  yellows  is  most  i.mportant 
rrr^i    Territory  from  vhich  yellov/s  has  been  re- 
ported to  the  Survey  during  last 
?  =  Limit  of  yellows  in  1894  (U.S.D-.a. 
Bui.  17:  1894) 
Fig.  iG.  Geographic  distribution  of  peach 


'•)  years 
rar.T.ers ' 

ollows. 
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Inspection  of  peach  orchards  for  yellov/s  was  conducted  in  Pennsylvania 
last  year  by  the  State  Department  of  Agriculture  and  the  following  sumirary  by 
V/.  A.  McCubtin  gives  the  res-ults  of  the  inspection; 

"The  success  of  the  yellows  inspection,  put  on  this  year  in  a 
methodical  manner  for  the  first  time,  far  exceeded  our  expectations, 
both  in  regard  to  the  area  covered  and  in  the  attitude  of  the  peach 
growers,  who  were  everywhere  pleased  v/ith  this  service.   This  year's 
inspection  covered  all  the  comj-nercial  orchards  in  ten  counties:  Frank- 
lin, Adams,  Chester,  York,  Lancaster,  Bucks,  Montgomery,  Lebanon,  Berks, 
and  Dauphin,  and  a  partial  inspection  was  made  in  Cumberland,  Lackawanna, 
Luzerne,  Philadelphia,  and  V/ayne .   The  records  indicate  an  examination 
of  324  orchards  during  the  season  numbering  387,446  trees  of  which  17,37^ 
or  4-45/=  "ere  marked  for  yellows.   The  cost  of  this  inspection  lies 
between  one-half  and  tliree-fourths  cent  per  tree.   The  amount  of  yellows 
varied  widely;  59  orchards  were  reported  free,  Adams  and  Franklin  leading 
in  this  respect,  121  orchards  had  less  than  2%,  4I  had  more  than  20^,  and 
18  more  than  50%/  these  last  being  practically  worthless. 

"In  a  general  survey  of  peach  orchards  in  Erie  County  no  yellows 
was  seen,  hence  our  inspection  program  was  not  put  into  effect  there. 

"The  year's  v/ork  brings  out  very  clearly  in  every  county  the  fact 
that  where  serious  attempts  were  previously  made  to  control  the  dis- 
ease, the  percentage  of  yellows  found  this  year  was  small.   The  success 
of  our  program  in  future  years  is  therefore  assured. 

"Inspection  was  made  difficult  this  season  by  (l)  absence  of  fruit, 
(2)  borer  injury,  {3)  drought,  starvation  and  neglect,  and  (4)  second 
growth  after  an  early  summer  check.   That  even  under  difficult  con- 
ditions the  summer's  work  was  so  successful  is  due  to  the  energy  and 
enthusiasm  of  the  inspection  staff,  and  to  their  good  judgment  derived 
from  long  orchard  experience." 

During  the  year  M.  T.  Cook  of  New  Jersey  has  published  an  article-'- 
reporting  the  results  of  histological  examinations  of  leaves  and  twigs  from 
healthy  peach  trees  and  from  those  affected  with  yellows,  and  little  peach. 
All  of  these  studies  on  both  leaves  and  new  growths  indicated  that  the  trans- 
location of  starch  is  partially  or  completely  inhibited  in  the  diseased  trees, 
probably  dependent  upon  the  severity  of  the  disease.   Large  amounts  of  starch 
v/ere  present  in  leaves  and  green  twigs  from  diseased  trees  early  in  the  morning 
as  compared  with  relatively  small  amounts  in  leaves  and  green  twigs  from  healthy 
trees  at  the  same  hour.   According  to  Cook,  "In  all  cases  the  results  are  an 
accumulation  of  starch  in  the  leaves  which  may  account  for  the  leathery  texture, 
but  does  not  offer  an  explanation  for  the  willowy  growth  of  the  final  stage  of 

yellows  Furthermore,  the  reduction,  or  inhibition,  of  the  translocation 

of  carbohydrates  may  also  account  for  the  enlarged  premature  fruit  which  is 
characteristic  of  trees  affected  with  yellows."  Cook  also  finds  that  trees  that 
have  been  girdled  or  injured  by  label  wires,  borers,  or   freezing  injury,  show 
an  accumulation  of  starch  similar  to  that  in  trees  diseased  with  yellows. 

1.   Cook,  I:.  T.   Peach  Yellows  and  little  peach.   Bot.  Gaz .  72:  25O-255. 
PI.  6-7.   Oct.  1921. 
Blake,  M,  A.,  M.  T.  Cook,  and  C.  H.  Conners.   Recent  studies  on  peach 
Yellows  and  little  peach.   New  Jersey  Agr.  Expt.  Sta.  Bui.  35G: 
1-62.   Illus.   2  pi.   Oct.  1921. 
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Little  peach  (cause  undetermined) 


Little  peach  has  been  reported  to  the  Survey  in  past  years  from  Connec- 
ticut, New  York,  New  Jersey,  Pennsylvania,  Delav;aro,  Maryland,  Virginia,  Ohio, 
Michigan,  and  Missouri.   A  doubtful  report  was  also  received  from  South  Caro- 
lina.  During  the  past  five  years,  however,  reports  have  been  received  only  from 
Nev/  Jersey,  Delaware,  and  Pennsylvania,  and  in  I92I  only  three  reports,  from 
Connecticut,  New  Jersey,  and  Delav/are  were  made.   V/hether  or  not  this  lack  of 
reports  from  other  states  indicates  a  limitation  in  the  range  of  little  poach 
is  uncertain.   In  Connecticut  one  report  from  Yalesvillc,  in  New  Haven  County, 
was  received.   In  New  Jersey,  Cook  states  the  disease  to  be  severe  but  it  oc- 
casioned less  complaint  than  usual  on  account  of  the  small  crop.   In  Delaware 
Adams  reported  the  disease  to  be  very  important  and  the  same  as  last  year. 
Negative  reports  were  received  in  I92I  from  New  Hanpshire,  Nev;  York,  :!aryland, 
West  Virginia,  Tennessee,  ^outh  Carolina,  Chio,  Illinois,  and  Michigan. 

1921  Literature 

Blake,  ::.  A.,  M.  T.  Cook,  and  G.  H.  Oonners  (i.e.:  see  Yellows). 
Cook,  M.  T.  Peach  yellows  and  little  peach.   Bot.  Gaz.  72:  25O-255 . 

PI.  &-7-  Oct.  1921. 

Verticillium  wilt  caused  by  Vcrticillium  sp. 

This  nev.'ly  described  peach  disease  was  reported  for  the  first  time  in 
1921  by  C.  M.  Haensoler,  who  found  the  disease  occurring  in  parts  of  Burlington 
and  Camden  Counties,  New  Jersey.   Pig.  I7  shows  the 
approximate  distribution  in  the  state.   Haenseler 
reported  as  follows  concerning  the  disease,  at  the 
Toronto  meeting,   (Haenseler,  C.  M.   A  new  peach 
vilt  disease.   (Abstract).   Phytopath.  12:  5G-57. 
Jan.  1922. ) 

"During  the  summer  of  I92I  a  nev/  peach 
wilt  disease  affecting  from  ^-2QfJo   of  the 
trees  v;as  observed  in  several  two  to  four- 
ycar  old  orchards  in  Camden  and  Burlington 
Counties,  New  Jersey.   The  disease  started 
v/hen  the  nev/  growth  was  in  its  most  rapid 
development,  became  most  severe  during  a 
June  drought,  and  ceased  further  develop- 
ment after  August Microscopic  exami- 
nation of  old  and  new  diseased  wood  shows 
a  copious  fungus  grovrth  in  the  wood  vesrcls. 
Tissue  cultures  from  over  thirty  twigs 
taken  from  different  orchards  gave  a 
species  of  Verticillium  in  approximately 
75f=  of  the  oases.   This  Verticillium  v/as 
compared  with  V.  albo-atrum  from  okra  and 
eggplant,  but  no  marked  morphological  or 
cultural  differences  could  be  noted. 

The  symptoms  are  described  by  Haenseler. 


7'iG.  17.  Occurrence  of  V^,r- 
tici Ilium  v.'ilt  of  p(.-ach 
(After  map  by  I.;.  T.  Cook). 
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Infection  appears  to  talce  place  through  the  roots  and  the  wood  is  darkened, 
EOLietinies  up  into  the  small  tv/igs. 

Root  knot  caused  "by  Keterodera  radicicola  (G-reef'^  Mull. 

South  Carolina;  Georgia,  and  Texas  report  root-knot  on  peaches.   Accord- 
ing to  Ludv/ig,  this  is  an  important  disease  in  South  Carolina,  affectiiig  about 
half  of  the  orchards  and  one-quarter  of  the  trees  in  the  state.  An  estimate 
of  5/^  reduction  in  yield  is  made  and  as  high  as  95/°  affected  trees  have  'been 
fovmd  in  a  single  orchard.   The  disease  is  generally  distributed  over  the  state, 
but  is  present  especially  in  the  lower  sections.   In  Georgia,  according  to 
HcClintock,  it  is  becoming  more  important  each  year  due  to  increase  in  plantings 
and  is  prevalent  in  central  and  southern  Georgia.   Heavy  infestation  of  the 
roots  and  stunting  of  the  growth  occur.   The  majority  of  varieties  are  sus- 
ceptible, but  McClintock  has  one  seedling  v.'hich  thus  fai^  shows  mar]:ed  resistance. 
In  Texas ;  only  traces  of  root-knot  are  foi^nd  on  peaches  and  the  disease  is 
regarded  as  unimportant  by  Taubenhaus. 

Rust  caused  by  Puccini a  pruni- spine sae  Pers. 

Reports  of  rust  from  South  Carolina,  Texas,,  and  California  were  received 
in  1921.   The  disease  appeared  to  be  of  very  little  importance  in  these  states 
on  peaches . 

Powdery  mildew  caused  by  Sphaerotheca  pannosa  (Fr.)  Lev. 

In  Orleans  County,  liew  York,  infection  vath  powdery  ndldcw  was  very 
heavy  in  parts  of  one  orchard.   On  some  trees  practically  every  peach  was  af- 
fected.  It  was  first  observed  in  this  locality  on  June  27.   For  the  state  as 
a  v/hole,  it  is  a  very  minor  disease,  hov/evcr.   Considorable  powdery  mildew 
v/as  reported  by  I'uncic  from  Erie  Ccuntv,  Pennsylvania,  and  he  states  that  one 
application  of  self-boiled  lime  pulphur,  Juno  iG,  was  efficient  in  control. 
South  Carolina  and  Texas  also  noted  the  disease,-  and  Washington  and  Oregon 
on  the  Pacific  Coast  reported  it  as  unimportant. 

Other  diseases 

Die  back  associated  with  Valsa  leucostoma  Fr.  -  reported  from  New  York 
(trace),  Georgia  (general  in  distribution;  serious  in  old  and  neglected  plant- 
ings), and  Ohio  (noted  follov/ing  vdnter  injury;  of  slight  importance  and  less 
than  last  year.) 

Sooty  blotch  and  fly  speck,  probably  caused  by  Phyllachora  pomigena  (Schw.) 
Sacc.  and  Leptothyrium  pomi  (Ibnt.  c-.  Fr.)  Sacc.   Gardner  in  Indiana  reports  the 
collection  of  this  disease  in  Knox  County ^  and  states  that  it  was  of  no  importance 
and  mostly  inconspicuous  in  the  form  of  black  specks  or  occasional  sooty  blotch 
colonies  on  young  twigs.  No  cultures  were  made,  but  they  arc  supposed  to  be 
tlie  same  as  the  apple  fungi. 
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Crown  gall  cauL-ed  by  Bacterium  tumefaciens  EFS  «  Towns.  -  reported  from 
Crecon. 

Ozoniura  root  rot  caused  by  Qzo nium  omnivorum  Shear  -  reported  by  J.  G- 
Erow'n  from  Arizona. 

Root  rot,  probably  caurcd  by  Armillaria  melloa  (Fr.)  Quolct,  was  reported 
by  Gardner  as  ^ery   destructive  in  one  region  in  southern  Indiana  on  newly  cleared 
"sassafras"  land. 

Mottle  leaf  (non-parasitic)  -  reported  by  Cook  from  Burlington  and  Camden 
Counties,  New  Jersey. 

Chlorosis ,  said  to  be  caused  by  an  excess  of  lime  in  the  soil,  was  re- 
ported as  prevalent  and  causing  about  2%   loss  in  Texas,  according  to  Taubenhaus. 

Silver  leaf,  associated  with  winter  injury,  v/as  reported  from  York  County, 
Pennsylvania,  by  Orton  and  Thurston. 

Stem  end  discoloration,  often  accompanied  by  cracks  one-half  to  one  and 
one-half  inches  long,  was  reported  as  being  commonly  found  in  Georgia  peaches 
shipped  to  northern  markets.   D.  H.  Rose,  of  the  Bureau  of  Markets  and  Crop 
Estimates  Inspection  Service,  attributes  this  injury  to  drenching  of  the  fruit 
vrith  arsenate  lead,  or  to  using  this  solution  at  too  concentrated  a  strength. 
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Spring  frost  injury 

The  plum  crop  was  affected  by  the  severe  spring  frosts  over  approx 
ly  the  same  area  as  that  described  for  peaches.   A  brief  preliminary  report  on 
th„  frost  injury  to  plums  has  alrt^ady  been  given  (Pl .  Dis.  iur.  Eul   _^    .  ^ 
July  1,  1321),  but  some  additional  data  have  be.n  received  which  are  includ'jd 
in  this  summary.   The  ac- 
companying map  shov/s  the  gen- 
eral area  in  the  eastern 
part  of  the  country  v.-here 
the  frost  injury  occurred  (Fig. 
ic]  ,   Thero  '.vas  some  injury  in 
the  'Vest,  particularly  in 
Ilevada,  and  the  crop  v/as  very 
slightly  affected  also  in 
},;ontana,  '..'ashington,  and  Ore- 
gon.  The  damage  in  the  western 
sections,  hov/ov^r,  in  no  v/ay 
compared  v;ith  that  in  the 
East. 

Estiriatof  of  losses 
have  be  in  made  by  collabora- 
tors in  a  considerable  num- 
ber of  states  as  follows: 
KuW  Yorl:,  10v!->  loss;  IMev? 
J>.rsoy,  almost  lOOfc,  Penn- 
sylvania, about  20%;    Dela- 
v.'are,  almost  ICG-S;  Maryland, 


^ Spme  injury  V.J 
*i,'o£t  injury   '^ 

Cuter  limit  coriir.ercial  production  of 
olums  in  East 


Fig.  18.   Approximate  extent  of 
frost  injury  to  plums . 
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95%;  West  Virginia,  95%;  Virginia,  almost  100%;  Indiana,  95%;  Illinoir,  95%; 
Arkansas,  95%;  lov/a,  95%;  Nebraska,  practically  100%;  Kansas,  practically  100%. 

Regarding  the  geographical  distribution  of  the   affected  area  within 
states,  Chupp  in  New  York  reports  the  injury  in  the  Upper  Hudson  Valley  and 
in  the  Ontario  Lake  district,  back  from  the  lake.   Giddings,  in  V/est  Virginia, 
reported  general  killing  in  all  parts  of  the  state  except  in  the  southern  Ohio 
Valley,  v;here  there  wtjre  fev/  plums.   Elliott  in  Arkansas  reported  the  injury  in 
the  northern  half  of  the  state.   Gardner  in  Indiana  reported  the  yield  ruined 
in  the  southern  part  of  the  state.   Vaughan,  in  V/isconsin,  reported  the  injury 
general  except  immediately  along  the  shore  of  Lake  Michigan.   It  will  be  noted 
that  the  favorable  influence  of  the  Great  Lakes  was  evident  at  least  in  New  York 
and  Wisconsin. 


Brovm  rot  caused  by  Sclerotinia  cineroa  (Bon.  )  SchriJt. 

Loss  brown  rot  than  usual  was  reported  during  the  year  largely  on  ac- 
count of  the  small  crop.   The  accompanying  table  (Table  I4)  shows  the  prevalence 
of  the  disease  as  compared  v/ith  last  year  and  with  the  average  year,  and  also 
gives  the  collaborators'  estimates  of  its  importance. 

Table  I4.   Prevalence  and  importance  of  brown  rot  of  plums  and  prunes, 
according  to  collaborators,  I92I. 


State 

Prevalence  c( 

Dmpared  v/ith 

:       Importance 

:  Reduction 

Last  year 

.  Average  year 

: in  yield 

Vermont 

Much  less 

Less 

Small 

:    2-5 

Connecticut 

Average 

New  York 

Same        ; 

Important  in  unsprayed 
orchards 

3-5 

New  Jersey 

Less 

Pennsylvania 

Less 

.  Important 

8 

De  lav/a  re 

Less 

Maryland 

1 

Y/est  Virginia 

Same 

Same 

Important 

5 

North  Carolina 

Mo  re 

More         : 

Important            : 

South  Carolina  • 

Less 

Less 

Important            : 

5-10 

Mississippi 

About  same 

About  sane 

Not  important        : 

t 

Arkansas 

Lesr 

Less 

Slight  importance 

Ohio 

Less 

Less 

Slight  importance     : 

V/isconsin      : 

Same 

Same 

Important            : 

rdnncsota 

Loss 

Less 

Important            : 

2 

Iowa 

Same 

Same 

Important            : 

Oregon 

Less 

Less 

Slight  importance     : 

1+ 

In  addition  to  the  states  mentioned  in  the  table,  the  following  states 
reported  the  disease:   Rhode  Inland  (very  common),  Louisiana  (trace) ^  Oklahoma, 
Indiana,  Michigan  (slight),  and  Washington.   Reports  of  no  occurrence,  or  no 
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observations,   were  received  from  Now  Hanpshirc,   Missouri,   Nebraska,   Kansas, 
Montana,   Colorado,   Utah,    and  Idaho. 

Examinations  of  car-load  shipments  of  plviras  during  I92I  by  inspectors 
of  the  Bureau  of  Iv'jarkets  and  Crop  Estimates  showed  seven  cars  of  California 
plums  vdth  an  average  of  1-2%  brown  rot.     One  car  of  tiichigan  plums  was  also 
inspected  which  showed  V^%  of  this  disease.      In  all,   approximately  2G  cars  of 
plums  from  all  states  were  inspected  during  the  calendar  year  1^21  and  only 
the  eight  mentioned  above  were  fourrf  to  contain  an  ^prcoiable   amount  of  brown 
rot. 


Vermont 

September 

Connecticut 

July  26 

New  York 

Jvine  27 

North  Carolina 

March.  30 

Georgia 

Jxzne 

Mississippi 

l'&.y 

Ohio 

June 

Kansas 

i'^ril  30 

Oregon 

Maroh 

Dates  of  earliest-  appearance  of  brown^  rot  of  plum,   1921 

Burlington 
East  Granby 
Nassau  County 
Raleigh 
Griffin 
Gxilf  Port 
V/ayne  County 
Harper  Coiinty 
Edenbowor 

The  following  valuable  observations  were  reported  by  the  Section  of 
Plant  Pathology  of  the  J'dnnesota  Experiment  Station: 

«Apothecia  first  found  April  I5.      First  infection  on  plvun  twigs 
May  29,   Chisago  County.     Blossom  blight  was   serious.      The  dry  v/cather 
seemed  to  check  the  disease  and  not  much  was  fotmd  after  the   latter 
part  of  July*"    (Stakman). 

In  Oregon,    Barss  reported  that  the  dry  summer  and  picking   season  lessened 
the  amount  of  brown  rot,   eind  that  the  losses  were  lower  than  in  1^20,   when 
constant  rain  through  September  cracked  the  prune  fruit  and  favored  infection. 

Self-boiXed  limo   sulphur  and  atomic  sulphur  hold  brown  rot  in  chock  on 
plums  in  G«orgia,    according  to  McClintook;    and  in  Michigan,    Dutton  of  the 
Department  of  Horticulture,   Michigan  Agricultural  College,    secured  improved 
keeping  quality  of  harvested  plums  by  dusting  the  fruit  with  sulphur  about  ten 
days  prior  to  picking. 

Dutton,   V;.   C-     The  control  of  brown   rot  in  fruits  -  spraying  and 
dusting  peaches  and  plums  to  prevent  brown  rot  in  storage  and 
during  shipment.      Quart*   Bui.   Michigan  Agr.   College  4:   53'"55- 
Nov.   1921. 

Howard,   W,    L.     An  old  disease  in  a  new  place.     Amcr .   Hort.  Soc.   Proc. 
17:      102-104.     1920. 


Black  knot  caused  by  Plowr i gh ti a  morbosa   (Schw. )    Sacc. 

During  I92I  black  knot  was  reported  on  the  cultivated  plum  from  New 
Bngland  and  in  states  along  the  Atlantic  Coast  to  North  Carolina,   and  also  in 
the  North  Central  States.      In  the   Southern  Statoe,   and  in  all  of  those  west  of 
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the  100th  meridian,  the  disease  v/as  not  reported  on  plum  or  prune,  but  in  many 
of  thorn  it  was  mentioned  as  occurring  on  v/ild  ?pccics  of  Prunur.   An  interest- 
ing observation  in  this  connection  is  that  of  McClintock  in  Georgia,  who  re- 
ports that  "the  knots  increase  in  size  from  year  to  year,  but  do  not  appear  to 
spread  to  other  trees  through  spore  formation."   The  range  of  this  disease  on 
its  various  hosts  and  the  relative  susceptibility  of  the  different  rpocies  of 
the  genus,  as  well  as  the  possibility  of  various  biological  strains  of  the 
fungus  itself,  need  further  investigation. 

On  plvm   the  disease  seemed  to  be  most  severe  in  Nov/  England,  Nev/  York, 
and  in  the  belt  of  states  from  New  Jersey  to  Illinois.   In  Indiana  Gardner  re- 
ported "Kany  inquiries  from  all  parts  of  the  state,  and  specimens  accompanying 
same,  indicate  that  there  was  considerable  spread  of  the  disease  during  the 
1920  season."  Tehon,  in  Illinois,  also  reports  that  black  knot  was  v;orse  dur- 
ing 1921  than  in  previous  recent  years.   He  estimates  that  the  disease  is  of 
much  importance,  with  about  20%  of  the  plum  plantations  more  or  less  affected, 
probably  5%  of  the  trees  having  one  or  more  knots,  and  the  reduction  in  yield 
for  the  state  is  placed  at  1%.   Other  cstim.atos  of  loss  are  Vermont,  trace  to 
1%;    New  York,  1-3%;  Maryland,  1%. 

Temple  and  Jchl^,  in  Maryland,  report  the  Damson  as  being  especially 
susceptible  to  black  knot. 

Leaf  blight  caused  by  Coccomyces  prunophorac  Higgins 

Reports  of  occurrence  of  leaf  blight  were  received  from  Vermont,  New  York, 
Pennsylvania,  Delaware,  Virginia,  Vfest  Virginia,  North  Carolina,  Georgia, 
Mississippi,  Arkansas,  Chio,  Illinoir,  Michigan,  V/'isconsin,  i-'innesota,  and  Ore- 
gon.  It  was  reported  as  important  only  in  New  York,  Pennsylvania,  Delaware, 
and  North  Carolina.   In  New  York  it  v/as  serious  only  in  a  few  orchards,  and 
the  reduction  in  yield  for  the  state  amounted  only  to  a  mere  trace.  I'r . 
Strickland  of  Niagara  Ccxmty  reported  it  as  bad  on  Japanese  plums  and  in  some 
cases  on  Pellenburg  prunes.   The  first  report  was  on  May  'j>l   from  Niagara  County. 
In  Pennsylvania  more  than  the  average  amount  of  leaf  blight  occurred,  100%  being 
found  in  some  orchards.   The  effect  on  this  year's  crop  was  of  no  especial 
significance  because  there  was  practically  no  fruit.   The  injury  had  its  effect 
on  the  growth  of  the  tree.   In  Delaware  Adams  reported  that  the  disease  was 
much  more  abundant  than  last  year,  and  very  important  because  of  neglected 
spraying.   In  North  Carolina  it  was  important  in  the  Piedmont  section,  ac- 
cording to  Poster.   A  case  of  severe  injury  v/as  also  noted  in  Virginia. 

Oregon  was  the  only  state  reporting  the  disease  from  the  Pacific  Coast. 
According  to  Barss  it  v/as  less  prevalent  than  last  year,  being  present  princi- 
pally in  the  western  part  of  the  state  and  especially  in  the  V/illamette  Valley. 
It  was  not  generally  important  but  in  local  instances  leaf  spotting  and  defolia- 
tion was  heavy.   The  loss  for  the  state  was  slight. 

Dates  of  first  observation,  1921 

New  York  May  3I  Niagara  County 

Delaware  June  29  Newark 

Mi  EE  i  ss  ippi  May 

Arkansas  May  Payetteville 

Minnesota  July  29  University  Farm 

Oregon  May  19  Nehalem 
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Bacterial  spot  caused  by  Eacterium  pruni  EFS 

The  accompanying  map  (Fig.  19)  shows  the  distribution  and  importance 
bactt-rial  ?pot  of  plum  as  it  was  reported  during  I92I.  The  loss  due  to  thi 
disease  was   estimated  at  \%  in  South  Carolina  and  1%  in  Texas,   v/hile   in  oth 


of 
s 
er 


states  it  was  not  more  than 
Connecticut  reported 
fruit  spot;  Virginia,  limb 
cankers;  Mississippi,  leaf 
spot;  Georgia,  fruit  spot 
and  tv/ig  cankers;  and  Texas, 
leaf  spot  and  tv/ig  cankers, 
the  latter  being  much  more 
destructive . 

The  varieties  affect- 
ed in  Connecticut  v;crc 
Duarte  and  Santa  Rosa.   In 
Georgia  thd  Japanese  varic^ 
ties  v/ere  said  to  be  most 
severely  attacked. 


a  trace . 


Legend 


L  = Local 

G  =General 

-  =Unimportant 

^  =  Mod  e  r  a  te  ly   imp  o  r  ta  n t 

+  ^Important 

0  =Kegative   report 


Pig.    I7-      Occurrence   of  bacti^rial    rpot   of 
pluj:i  in  1921. 


-Pockets   caused  by   Exoascus  pruni    (Berk.)    Tckl .    and   E.    conniuni  s    Sad. 

A  larger   number   of    state  reports   cf  plum  pockets  wore   receivi^d   this  year 
than  usual.      This   does  not  necessarily   indicate-   an   increased  prevalence   of   tlie 
disease,    hov;cver,    but  may  be   due    to   the  fact  that  collaborators  v;ere   furnished 
labeled  questionnaires  concerning  this   disease..     The  following    states   reported 
the   disease   in  I92I;      New  Hampshire,    North  Carolina,    luississippi,    Indiana. 
Illinois,    luichigan,    Wisconsin,    Hinnosota,    Iowa.    North   Da.:ota,    and   Kansas.      In 
most  cases  it  was   said   to  be  present  in  about  the   same   amounts  as,    or   less    than, 
the   average,    but  in   Illinois,    Anderson  reports   leaf  curl  and  deformed   twigs 
caused  by   Exoascus  as   considerably  worse   than  usual,    and   of  importance   locally. 
Collaborators  in  the  tier  of  states  from  Michigan  to  North  Daicota,    mentioned 
that  the   disease   is  particularly   important  on  Prunus  ancricana  Marsh.      This 
species   seems  to  be  particularly   susceptible    to  plum  pockets.      In   some    of   the 
other   states  also   the   disease   is  reported  as   especially   common  on   some    of  the  v;ild 
pliims,    v/hich  may,    or  may  not  be   ?.   americana.      Regarding  the  range   of   this 
species  of  plum,    Hedrick   (HedricI:,    U.    ?.        The  plum.s  of  New  York.      New  York 
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Sta.  Dcpt.  Agr.  l8th  Ann.  Rpt.  3^:  I-61S.  J.  B.  Lyon  Co.,  Albany,  N.  Y.  I9II.) 
reports  that  it  is  seemingly  incruasingj  making  it  impossible  to  give  definite 
liraitF. .   The  northern  boundary  line  in  I9II  was  said  to  pass  through  central 
New  York  to  central  Michigan,  thence  through  southern  \7isconsin  to  Couth  Dakota > 
then  northwestward  to  Hanitoba,  reaching  its  v/estorn  limit  in  Utah.   It  occurs 
locally  southv/ard  to  northern  Kev;  I/iexico.   It  is  rare  in  Oklahoma  and  absent 
from  Texas,  but  is  represented  in  tiissouri.   East  of  the  Ifississippi  River, 
it  occurs  southv;ard  to  northern  Florida.   This  being  the  case,  plum  pockets, 
if  especially  prevalent  on  Prunus  americana,  may  be  expected  over  a  v;ide  area 
in  eastern  United  States  v/here  and  when  climatic  conditions  permit.   Recent 
reports  indicate  it  as  especially  prevalent  in  the  north  central  states  where 
Prunus  americana  is  most  comraon. 

Most  of  the  states  reporting  the  disease  stated  that  the  fruits  were 
affected,  but  V/est  Virginia  ard.  Illinois  reported  tv/ig  infection. 

Dates  of  first  appearance,  according  to  collaborators 


New  Hampshire 

Mississippi 

Illinois 

Minnesota 

Kansas 

North  Dakota 


June  15 
May  10 
April  22 
June  iG 
May  13 
J\me  13 


Lancaster 
Starkvillc 

Hutchinson,  ItoLcod  County 

Thayer 

Sheldon 


Blotch  caused  hy   Phyllosticta  conge  sta  Heald  <?:  V/olf 

This  disease  was  reported  in  an  article  by  Roberts  in  November  of  last 
year.   (Roberts,  J.  V;'.  Plum  blctch,  a  disease  of  the  Japanese' plum,  caused  by 
Phyllosticta  congesta  Heald  and  V.blf .   Jour.  Agr.  Res.  22:   3&5-37O.   Nov.  I92I. 
He  states  that  Heald  and  Y.blf  described  this  funr^us  as  occurring  on  the  leaves 
of  Prunus  sp.  from  Boerne,  Texas,  1911".   On  the  plum  early  collections  were 
made  by  Scott  in  June,  I905,-  near  Port  Valley,  Georgia,  and  on  Kay  27,  I9O0 
at  Montezuma,  Georgia.  On   Hay  29 >  191?'  Roberts  again  collected  the  disease 
on  the  Japanese  plum  at  •bntczuna,  Georgia.   He  reports  that  in  all 
probability  the  disease  no  longer  exists  as  the  Japanese  plum  has  disappeared 
from  Georgia.   However,  it  is  to  be  looked  for  throughout  the  South.   The 
disease  occurs  both  on  the  fruit  and  on  the  leaves  and  the  lesions  resemble 
those  of  apple  blotch.   The  varieties  Abundance,  Burbank,  and  an  unnamed  seed- 
ling v;ere  found  affected.   Collaborators  of  the  soutlicrn  states  should  keep 
watch  for  this  disease 


Blossom  bliglit  caused  by  Monilia  sp. 

This  disease  v/as  reported  by  Barss  on  plums  and  prunes  tliroughout  the 
u'illamettc  and  Umpqua  Valle3''S,  but  was  worse  in  the  latter  section.   During 
1921  it  v;as  worse  than  last  year,  if  anything,  Douglas  County  being  the  center 
of  injury.   One  hundred  percent  infection  v;as  found  in  some  orchardr,  but  the 
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porccntago  of  ruduction  in  yield  for  the  state  was  slicht.   According  to 
Barss,  "Some  plums  and  Petite  prunes  appear  much  more  susceptible  than  Italian 
prune,  which  suffers  seriously  only  in  moist,  narrow  valley-bottoms.   Spraying 
just  before  bloom  very  beneficial." 

Blue  mold  rot  caused  by  Penicillium  sp. 

Table  I5.   Losses  to  plums  and  prunes  from  blue  mold  rot  caused  by  Peni- 
cillium sp.,  as  shown  by  examination  of  cars  at  destination  by  inspectors  of 
the  Bureau  of  Markets  and  Crop  Estimates.  I92I. 


:           Plum          : 

:           Prune 

Origin  of  shipment 

:No.  of  cars 

:   Percentage   : 

:  No.  of  cars 

:   Percentage 

■  v;ith  decay 

of  decay   : 

:   with  decay 

:    of  decay 

California 

:      2 

:      1-2     : 

Idaho 

:       2 

21 

13-35 
:      2-8 

New  York 

1     : 

6 

Oregon 

1 
:       2     : 

63 

2-^g    . 

:      10 

V/ashington        : 

:      10     : 

1-12 

Total  number  cars  with  blue  mold,  plums  3,  prunes  46 
Total  number  cars  inspected;      plums  2G,    prunes  85 


Rhizopus  rot  caused  b^^  Rhizopuc  sp. 

Table  iG.   Losses  to  pluns  and  prunv,s  from  Rhizopus  rot  caused  by  Rhizopus 
sp.,  as  shown  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau 
of  Markets  and  Crop  Estimate r,  1^21. 


Origin  of  shipment 


Plum 


No.   of  cars 
v;ith  decay 


Percentage 
of  decay 


Prune 


Ivo.  of  cars 
with  decay 


Percentage 
of  decay 


California 

Idaho 

iiichigan 

Oregon 

Washington 


10 

1 


1-10 

15 


A 


1-3 

2-13 


Total  number  cars  witli  Rhizopus  rot,  plums  11,  prunes  10 
Total  number  cars  inspected,        plums  2G,  prunes  85 
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Other  diseases 

Scab  caused  "by  Cladosporium  carpophilum  Thtlm-  -  reported  from  t^linnesota 
as  occurring  practically  everywhere  plums  are  grov;n.   Less  of  the  disease  in 
1921  than  usual,  and  of  only  slight  importance. 

Fire  "blight  caused  by  Bacillus  amylovorus  (Burr.)  Trev.  -  reported  from 
St.  David,  Arizona,  September  29,  according  to  J.  G.  Brown. 

Armillaria  root  rot  caused  by  Ai-millaria  me  Ilea  (Fr.)  Quclet.  According 
to  Barss,  this  root  rot  continues  troublesome  in  western  Oregon,  girdling  the 
trees  by  killing  the  bark  at  the  base.   Always  present  in  lands  cleared  of 
forests,  especially  oak  timber.   Ten  percent  affected  trees  in  some  orchards. 

Rust  caused  by  Puccinia  pruni-spinosae  Pers.  -  reported  from  Texas 
(unimportant)  and  California.   In  the  latter  state  it  is  common  in  the  Santa 
Clara  Valley  on  prunes,  according  to  W.  S.  Fields. 

Blight  caused  by  Coryncum  bci.jerinckii  Oudem.  -  reported  from  V/hitman 
County,  Washington. 

Crovm  gall  caused  by  Bacterium  tume facie ns  EPS  &  Tovms-  -  reported  from 
Yakima  County,  Y'ashington. 

Heart  rot  caused  by  "Tramctes  carnca  Noes"  (=  Fome.s  rpseus  Fr.) 
According  to  S.  II.  Zcller,  of  the  Oregon  Experiment  Station,  this  is  the  worst 
heart  rot  of  the  prune  tree,  in  that  state,  and  is  very  common  throughout 
western  Oregon.   Other  heart-rot  producing  fungi  on  Oregon  prunes  and  plums 
arc  Lenzites  sepiaria  (Wulf.)  Fr.  and  Pomes  pinicola  (Fr.)  Cke.   Curiously 
these  three  fungi  arc  usually  found  on  coniferous  hosts. 

Yellows,  cause  undetermined,  -  reported  on  four  Japanese  varieties  in 
Lancaster  County,  Pennsylvania. 

Rosette,  cause  undetermined,  -  reported  by  McClintock  from  Georgia  as  un- 
important but  killing  a  fev;  trees  in  certain  localities. 

False  silver  leaf,  probably  an  after  effect  of  the  winter  injury  of 
.1919-20,  was  reported  from  V/ashington  and  Oregon.   There  v/as  no  evidence  of 
ill  effects  on  the  tree  or  growth,  according  to  Barss.   It  caused  a  milky  ap- 
pearance of  the  foliage. 

A  silver  leaf  disease,  cause  undetermined,  was  noted  in  the  Experiment 
Station  orchard,  Madison,  Wisconsin,  September  1-   It  was  not  doing  any  particu- 
lar damage,  hov:cver. 

Fruit  drop,  non-parasitic  -  reported  from  southern  Idaho  and  from  western 
Washington.   Regarding  it,  Arthur  Frank  reported  this  as  a  very  common  trouble 
each  season  in  v/estcrn  Washington.  Due  chiefly  to  climatic  and  nutritional  or 
physiological  causes. 

Drought  spot,  non-parasitic  -  reported  from  Washington. 

Chlorogjs,  probably  due  to  excess  of  lime  in  the  soil,  -  reported  from  Texa 
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Frost  injury 

The  destructive  freezes  of  the   spring   swept  over  the   main  section  of  the 
eastern  cherry-producing  area,    almost  completely  ruining  the  crop  in  the  belt 
of  states   from  Nebraska  to  Now  Jersey.     The  important  cherry-producing  states 
of  New  York,    Ivlichigan,    and  Vfisconsin  were  not    so  badly  affected  as   some   of  the 
other  states  farther  south.      The   states  on  the  Pacific  Coast  did  not   suffer  any 
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losses  from  this  cause,  but  Montana  ard  Idaho  mention  severe  losses  of  cherries 
in  some  localities-   In  Ivlontana  one-half  of  the  sweet  cherry  crop  wan  lost, 
according  to  Jcnnison,  but  the. sour  cherries  were  not  affected. 

Collaborators  in  Connecticut,  Pennsylvania,  New  Jersey,  Delaware,  Maryland, 
Virginia,  Indiana,  Illinois,  Iowa,  Nebraska,  ard  Kansas  reported  that  practically 
all  the  crop  was  killed  by  the  spring  frosts. 

The  most  detailed  information  concerning  the  extent  of  the  damage  to  the 
varieties  of  cherries  was  received  from  New  York.   Tho  following  reports  are 
taken  from  the  V/eekly  News  Letter  of  the  Departments  of  Plant  Pathology  and 
Entomology  of  the  New  York  State  College  of  Agriculture: 

Columbia  County  (D.  V.  Rivenburg):  April  11  -  The  cold  wave  the  latter 
part  of  March  practically  wiped  out  the  sweet  cherry  crop.   Some 
sour  ones  too,  wore  frozen. 

Onondaga  County  (D.  D.  Ward):  April  1  -  Montmorcncies  and  Early  fUchmonds- 
buds  killed  65-90%;  Morellos  -  buds  killed  50-75%. 

April  18  -  Last  Saturday,  April  10,  and  Sunday  nights,  frost 
caused  additional  injury  to  cherry,  plum,  and  apple  buds  in  certain 
localities.   Sour  cherries,  except  Morellos,  will  have  only  a  very 
small  percent  blossoming  (possibly  20~30%) .   Sour  cherries  com- 
mencing to  blossom. 

Orleans  County  (G.  E.  Smith):   April  11  -  The  hard  freeze  of  March  28 
did  not  do  much  damage  except  to  early  varieties. 

Ulster  County  (j.  B.  Palmer):  April  11  -  During  the  low  tcnperatures, 
starting  March  28,  sweet  cherries  were  injured  about  8o%,   Early 
Richmond  sour  cherries  about  50~6c%.  and  Montmorencics  and 
Morellos  v/ere  apparently  uninjured - 

April  18  -  Damage  from  frost  estimated  as  follows:   Sweet 
cherries,  80-85%  buds  killed;  Montmorency,  30-40%;  Early  Richmond, 
GO-70%;  Morello,  10%. 

V/ayne  Co\inty  (P.  D.  Rupert):  April  11  -  The  following  figures  of  injury 
by  frost,  beginning  about  March  28,  were  obtained  by  cutting  100 
buds  and  by  counting  100  blossoms  in  each  case: 

South  part  Close  to 

of  county    Along  ridge   lake 

Mo  n  tmo  r  c  nc  i  e  s : 

Blossoms  killed  G9%         70%         G5% 

Buds  killed  47%         535"°         4^% 
Morellos: 

Blossoms  killed  '^1%                       ~ 

Buds  killed  9% 

April  18,-  The  freeze  last  week,  April  10,  killed  consider- 
able of  the  remaining  cherries,  especially  Montmorency-  V/indsor 
possibly  suffered  less  than  other  varieties  of  sweet  cherries. 

Genesee  County  (L.  C.  Tyler):  April  18  -  An  approximation  of  injury  done 
by  the  freezing  of  April  8  has  been  secured:  Sour  cherries,  40% 
fruit  buds  killed;  sweet  cherries,  80%  fruit  buds  killed. 

Nassau  County  (H-  C.  Huckett):  April  18  -  TciTpcrature  on  April  10  fell 
from  54°  to  27°.   Sweet  cherries  have  had  a  small  portion  of  the 
blossoms  killed  (15%). 
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Chautauqua  County  April  l8:  -  Frost  of  April  10  destroyed  consider- 
ably mora   than  75%  of  the  cherry  fruit  buds.   The  trees  are  just 
coming  into  bloom.   Frost  did  very  little  damage  to  fruits  other 
than  cherries  in  the  Chautauqua  Lake  region.   Reports  indicate 
that  there  v;ill  be  practically  no  cherries  in  the  county. 

Leaf  spot  caused  by  Coccomyces  hicmalis  Higgins 

This  disease  was  the  most  important  cherry  disease  of  1^21 .   Since  it 
affects  primarily  the  leaves,  the  spring  frosts  resulting  in  the  small  crop 
did  not  reduce  the  amount  of  infection,  but  on  the  other  hand,  the  lack  of 
spraying  following  the  freezing  injury  gave  the  leaf  spot  an  unusual  opportunity 
to  develop.   The  disease  was  reported  from  practically  all  of  the  eastern  states 
where  cherries  are  grown  commercially,  as  far  west  as  Nebraska  and  Kansas.   It 
v;as  also  reported  from  western  V/ashington  and  western  Oregon. 

The  majority  of  collaborators  unite  in  saying  that  the  disease  is  a  very 
important  factor  in  cherry  production.  Regarding  its  prevalence  and  importance 
last  year,  they  have , submitted  the  following: 

Connecticut;   More  than  last  year.  (Clinton). 

New  York:   Important  in  some  orchards.   Trace  to  one  percent  loss  for 
the  state.   In  V/ayne  Coimty  many  orchards  showed  50%  infected 
leaves.   (Chupp) . 

New  Jersey:   Of  very  great  importance.   Present  throughout  the  state 
but  most  severe  in  southern  part.   (Cook) . 

Pennsylvania:   More  than  last  ycax.   Bad  defoliation  in  southeastern 
part  of  state.   (Thurston  and  Orton). 

Delaware:   Much  more  than  last  year,  very  important  because  of  neglected 
spraying.  Ninety- five  percent  leaf  infection  on  some  varieties. 
(Adams) . 

Virginia:   I.Iuch  more  than  last  year.   Brought  to  our   attention  as  a 

serious  disease  by  commercial  growers  for  the  first  time.   Eighty 
percent  defoliation  was  noted  in  an  orchard  of  3»000  trees,  June 
10.   The  most  important  cherry  disease.   (Fromme). 

North  Carolina:   About  the  same  as  last  year,  important.   (Foster). 

South  Carolina;  About  the  same  as  last  year,  important.   (Ludwig). 

Arkansas :   More  than  last  year,  or  the  average.   Very  severe,  causing 
defoliation  all  over  the  state.   One  hundred  percent  infection  in 
some  orchards.   (Elliott). 

Ohio :  About  the  same  as  last  year,  of  considerable  importance  v/here 
no  control,  is  attempted.   (Thomas) . 
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Indiana:   V,'orst  disease  of  cherries,  causing  defoliation  in  midseason. 
About  the  same  as  last  year.   (Gardner). 

Illinois:   V/orsc  than  last  year,  or  the  average  year.      Very  important 
generally,  causing  serious  defoliation  rathern  late  in  the  season. 
(Anderson) . 

Michigan;   Ilore  than  the  average.   Considerable  leaf  cast  in  the  first 

half  of  the  sunincr.   This  is  the  most  serious  cherry  disease.  (Coons) 

Wisconsin:   Loss  than  usual,  of  minor  importance.   No  damage  to  crop  if 
the  fruit  is  sprayed.   (Vaughan). 

Iowa:   Five  percent  loss.   (Molhus). 

Kansas:   Much  more  than  last  year.   Very  jjnportant.   Present  in  90%  of 
the  orchards  and  100%  infection  noted.  Epidemic.   (Mclchcrs). 

Oregon:   V/orse  than  usual  in  the  v;estern  part  of  the  state,  causing  de- 
foliation and  attack  of  fruit  pedicels.   Of  considerable  importance 
in  some  orchards.   In  a  fev/  places  in  the  north-central  V/lllamette 
Valley  it  caused  considerable  loss.   Gcncrall;/,  however,  it  is 
xinimportant,   (Barss)  . 

nature  of  losses 

The  effects  of  the  heavy  defoliation  from  loaf  spot  in  192I  will  be 
evident  in  the  crop  of  1922,  since  new  wood,  growth,  and  fruit-bud  development 
v/erc  interfered  with.   Another  way  in  v/hich  inju:'y  from  leaf  spot  may  occur 
is  pointed  out  by  Coons-'-,  who  states  that  trees  devitalized  thz-ough  premature 
defoliation  are  more  subject  to  winter  injury.   He  says,  ''V/inter  injury  to 
cherries  should  bo  uncommon  considering  the  hardiness  of  this  fruit,  but  the 
actual  fact  is  that  cherries  in  i.Iichigan  very  frequently  v/inter  kill.   It  is 
notorious  that  orchards  where  leaf  spot  has  injured  the  trees,  suffer  most 
winter  injury.   The  impoverished  limbs  and  twigs  do  not  possess  resistance." 

Weather  relations 

Not  much  information  is  given  by  co], labor ators  concerning  the  relation 
of  weather  to  the  I92I  outbreak  of  leaf  spot.   Elliott,  in  Arkansas,  hov;ever, 
mentioned  a  second  infection  occurring  late  in  the  year  on  the  second  cr-op  of 
leaves  that  had  been  developed.   Coons,  in  Michigan,  stated  that  most  of  the 
leaf  cast  occurred  in  the  first  half  of  the  summ.er,  while  Vaughan,  in  Wisconsin 
reported  an  unusual  outbreak  following  late  summer  rains. 

Dates  of  first  observations,  accordin.^  to  coll  aborator  s ,  1921 

Connecticut  August  I5  Yi'cst  Haven 

New  York  May  9  Cc;l'aiji]).i.a  County 

Pennsylvania  Maj'-  I7  Adams  County 

Delaware  June  29  Newark 

Virginia  June  10  Shipman 
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South  Carolina 

June  28 

Arkansas 

Ohio 

Kansas 

Iv'ay 

June  8 
June  3 

Oregon 

May 

Clenison  College 
Payettcville 
Montgomery  County 
Fort  Scott 
Salem 

A  large  number  of  heavily  infected  leaves  on  the  ground  provides  an 
unus\ially  great  abundance  of  infective  material  for  1922,  and  outbreaks,  or 
an  epidemic  of  leaf  spot,  can  be  predicted  if  favorable  weather  conditions 
prevail  and  if  orchard  sanitation  and  spraying  are  not  practiced  thoroughly. 

Varietal  susceptibility 

In  V/ayne  County,  New  York,  the  disease  was  reported  as  being  prevalent 
on  Montmorency  to  an  alarming  extent.   Niagara  County  also  reported  the  disease 
on  this  variety  especially.   In  Delaware,  Adams  made  observations  in  the  Ex- 
periment Station  orchard  and  found  the  following  susceptible:   May  Duke, 
English  Morello,  Lambert,  Rockfort,  Napoleon,  Elton,  Sudar ,  Empress  Eugenie, 
Governor  V/ood,  Black  Tartarian.   Prom  Illinois,  H.  V/.  Anderson  reports  that  all 
of  the  varieties  of  sweet  and  sovir  cherries  in  the  experimental  orchard  at 
Urbana  were  affected.   These  varieties  were  reported  on  last  year,  (Pi-  Dis. 
Bui.  Suppl.  ]4:   8G.   1921).  I 

Control  measures  ] 

\ 
Thomas  in  Ohio  reports  Bordeaux  mixture  as  giving  excellent  control 
except  on  sv/eet  varieties,  and  Vaughan  in  V/isconsin  states  that  the  lime- 
sulphur  is  efficient.   Coons  (l.  c.)  makes  the  statement  that  two  things  are 
necessary  in  controlling  leaf  spot  -  first,  sanitation  by  turning  under  the 
fallen  loaves  in  the  early  spring;  and,  second,  protection  of  the  plants  by 
spraying  with  Bordeaux  or  lime-sulphur.   Times  of  application  of  the  spray  are 
as  follows,  according  to  Coons: 

(1)  V^en  tlie  petals  fall  (Spray  with  lime-sulphur,  I.5  gallons  to 

50  gallons  of  water) - 

(2)  About  three  weeks  later. 

(3)  Directly  after  the  fruit  is  picked.   (For  sweet  cherries  1  gallon 

of  lime-sulphur  to  50  gallons  of  water,  or  self-boiled  lime- 
sulphur  is  advised  rather  than  the  stronger  lime-sulphur  or 
Bordeaux . ) 

Literature  cited  ■■  4 

1.   Coons,  G.  H.   Cherry  leaf  spot,  or  yellow  leaf;  life  history,  effects, 
and  method  of  control  explained.   Quart.  Bui.  Michigan  Agr.  Expt. 
Sta.  3:   93-9G.   Feb.  I92I.  . 

Black  knot  caused  by  Plowrightia  morbosa  (Schw.)  Sacc . 

Black  knot  was  not  reported  as  of  importance  on  cultivated  cherries  in 
any  of  the  states,  but  a  considerable  number,  both  in  the  East  and  in  the  V/est, 
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reported  it   as   common  on  wild   cherries  of  various   kinds-      Apparently,    it  is 
not  a   factor  of  groat  consequence  in  commercial   orchards.      Isolated   trees   in 
home   orchards,    however,    or   neglected  plantations,   are   sometimes   found  heavily- 
infected. 

In  New  York,    the  English  Morello   is  reported  as   one  of   the  most   sus- 
ceptible varieties,    and  the   sweet  cherries  in  that  state  are   said  to  be    less 
susceptible   than   sour.      The  only   states  definitely  reporting  black  knot  on 
cultivated  cherries  in  I92I  are  in  tJie   northeastern  part  of  the   country   from 
Ohio   and   the   Virginias   to  Maine. 


Brov/n  rot  caused  by   Sclerotinia   cineroa   (Bon.)   Schrttt. 

Tv/enty-six   states   returned  annual  report  cards  for    this  disease,   but 
of   these,    only  seven  definitely  reported  brown  rot.      This  v;as   largely  on 
account  of  the  fact  thatlthere  was  practically  no   fruit  over  a  large  part  of 
the  cherry  producing    section  of  the  cotintry.      States  in  the    East  that  did  re- 
port the   disease  mentioned  it   as  occurring   chiefly  in  the  form  of  twig  and 
blossom  blight.      In  Nev/  York,   however,    v/hcre   "there  vierc   some    cherries,    a  sm.all 
amount  of  fruit   rot  occurred.      In  one  orchard  in  Columbia  County,    Wow  York, 
English  Morellos   just  at  the  close  of  blossoming  were   severely  attacked  and 
the  tips  in  many   cases  were  killed  back  from  4-G  inches.'     IViany  of   the  trees 
had  as  high  as  50%  of  the   tips  affected  in  this  manner.      Five   to  ten  percent 
of  the   sweet  cherries   in  one   county  were   estimated  destroyed  by  the  brown   rot 
fungus . 

Two   of  the  reports  of  brown   rot  were  from  v/cstcrn  Washington  and   western 
Oregon.      In  the   former   section,    Artl:iur   Frank  reports   *'Co.Timon  throughout  the 
district  this    season.      Very   few  cases   of  blossom  blight,   but   twig  blight,    gum- 
ming,   and  fruit  rot  are  very  conmon.      Large  losses  due  to  this  disease."      In 
Oregon  Barss  reports  the   disease   as    general  in  the  western  part  of    the    state, 
out  on  the  whole   there  v/as  less  of  the   disease  than  usual  and  the    losses  were 
small.      The   chief  loss   in  Oregon  occurred  in  the   form  of  fruit   rot- 


Other  diseases 

Pov/dory  mildew  caused  by  Podosphaera  oxyacanthao      (?r.)    De  Bary,    - 
reported  from  Tennessee,    Iowa,    Kansas,    and  \/ashington.      In  Iowa  it  was  said 
to  be   quite  inportant,    affecting  perhaps  30%  of  the    trees  in  the    state  and 
causing   a  loss  of  perhaps  3/0  which  will   follow   in  1922.      Much   more  of  the   dis- 
ease is  reported  from  Kansas   also,   where  it   was  first  collected  June   21  at 
Isabel. 

V/itchos  broom  caused  by   Exoascus  cerasi    (Fckl.)   Sad.   -   reported  by 
collaborators  as   general  throughout  western  Oregon  and  western  Washington. 

Scab  caused  by  Oladosporium  caroophilum  Thilim.   -   reported  from  Iowa. 

Grovm  gall  caused  by  Bacterium  tumefacions  EPS  L  Towns.  -   reported  from 
western  Washington . 

C-ummosis  caused  by  Bacterium  corasi   Griffin  -   general  in  young   orchards 
in  western  Oregon.      Mazzard  or   sweet  cherry   seedlings  highly   resistant,    also 
sour    cherry  varieties,    according   to   Barss. 

Blossom  blight  caused  by  Ivlonilia   sp .    -  worse  than  usual  in  western   ^    • 
Oregon  orchards,   destroying  the  blossoms   and  fruit  spurs.      Probable   reduction 
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in  yield  5'a-'-      Sour  cherry   trees  in   soire    sections   shov/ed  nearly  a   total  destruc- 
tion of  bloom.      Much  damage  in  sweet  cherries  v/herc  air  drainage  was  poor. 

Fire  blight  caused  by  Bacterium  amylovorus    (Burr.)  Trev.   v/as   collected 
Kay  3   in  Summit  County,    Ohio,    according   to  R.    G-    Thomas. 

Shot  hole  caused  by  Gercospora   circumscissa   Sacc.   -   reported  from 
Senoca  County,    Ohio,    September   1^  by  Thomas. 

Blight  cavised  by  Coryneum  bei.jerinckii   Oudem.    -   reported  from  western 
'.Vashington. 

Drought  spot    (non-parasitic)    -   reported  June    l8   from  The   Dalles, 
Oregon,    a   section  of  deficient  moisture. 

V/inter  in.jury    (non-parasitic)    -   reported  from  Ohio.      In  Oregon  the 
effects  of  the   I919   injury  are   still  evident   in   the   gradual  dying  of   the    trees 
and  secondary   invasion  by  heart  rot  organisms. 

GuiTirrio si s    (non-parasitic)    -  reported  from  V/ashington. 


AFRICOT 


Since  California  produces 
most  of  the  apricots  in  the  coun- 
try, nearly  6,000,000  bushels 
being  harvested  in  I'jlS  t    ^^   i^ 
not  out  of  place  to  give  a  map  o 
California  (Fig.  20 )  showing  the 
relative  importance  of  the  variouj 
countiuG  of  the  state  in  the  pro* 
duction  of  apricots .   Santa 
Clara  County  leads  all  others 
by  producing  1,500,981  bushels 
in  1919,  about  throe  times  as 
much  as  any  other  county  and 
approximately  one-fourth  of  the 
crop  of  the  entire  state.   Other 
counties  in  order  of  their  im- 
portance are  -  Riverside 
(598,2^0  bushels),  Ventura 
(571, 7G4),  Alam;.da  (556,269),    v 
Kings  (420,107),  Fresno  •       :.; 
(312, AOO),  ard  Los  Angeles 
1296,633). 


Fig.  20,  Apricot  production  in  California  in  1919  ■  according  to  thv-  census 
of  1921.   (Figures  in  bu^h^ls  with  000  omitted,  dash  -  indicates  l^-s?  than  5OO 
turh-ls. 
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Brown  rot  caused  by   Sclerotinia  cinerea    (Bon.)   Schrtit. 

In  1920  W.    L.    Howard-^   stated   that  an  increasing  nu.T'.ber  of   complaints 
had  been  received  during  the   past  four  or    fivo  years  from  growers  in  the 
coastal  valleys  or   along   the   coast  wliore    the  trouble   is  alnost  exclusively 
confined.      The   disease  does  most  damage  in  places  where  frost,  injnrj'  is  like- 
ly  to  occur   and  causes  blossom  and  fruit- spar  blight  at  becoming  time.      Accord- 
ing  to  Howard,    it  caused  a   reduction  in  yiold  do.y^ii-m,   192O  in  the  region  along 
the   coast  where  most  of  the  apricots  are   grovn.      One   application  o'^  lime- 
sulphur  1-10,    dry  lime-sulphur   12-pO,    or   Bordeaux  /\r-'^-'jO  as  near   the  blooming 
period  as  possible    controls    to  witnin  4  or  ^fo  end  cr\>de  oil  em.ulsion  gives 
promise   of  being  an  effective  remedy  when  the    spreying  is   done    after  b'-.ds 
begin   to    swell.      Rot  of   the  ripe  fruit,    apparent^y;^  is  not   a   serious  problem. 

In  California  Bulletin  32G,    Hov/ard  and  Horne^  also   give   a  good  account 
of   the  bro\m  rot  situation  in  California   together  with   results  of   spraying 
experiments  for   its   control. 

During  I92I   little   data  have  been   received  concerning  the   prevalence 
of  the   disease   in  Galifornia,    but  in  the   course   of  G.    R.    Lyman's  visit  to 
California   in  April  I92I  he  observed  that  brown  rot  v;as  very  bad  on  apricots 
and  that  the  twig  blight  form  was  especially  prevalent,    April  23.      The   Weekly 
Crop  Notes  of  the   Bureau  of  Markets  and  Crop  Estimates  also   contained  a   state- 
ment on  April  I4   that  apricots  were  affected  witii  browii  rot  in  California. 
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Blight  caused  by  Coryneum  beijcrinckii  Oudcm. 

Idaho,   Washington,    and  California  report  Coi-yncum  blight  on  apricot. 
In  Idaho   it  v;as   serious  in  some   regions,    but  less  than  last  year.      In  l/;ash- 
ington  it  was  reported  from  V/hatcom  and  Stevens  Counties.      In  California 
Howard  and  Horne^  distinguish  between  this   dircase  and  the   brown  rot  caused 
by   Sclerotinia  cinerea  and   state   that: 

"The  peach  blight  fungus  is   active  during  the  wet  weather  of 
winter  and   spring.      Hn  apricots   it  causes  vdnter  killing  of  buds,    or  bud 
.■    blight,    shot-hole  diecase  on.  the   early  leaves,   and   small   corlcy   spots  on 
young,    green  fruit.      Feach  blight  fungus  causes   serious  losses  in  the 
interior  valleys  and   foot  hills,   but  is    rarely   serious  in  the   Coast 
district,   whereas,    brown  rot  is    confined  almost  entirely   to  the   Coast 
region.      Treatment  for  peach  blight  f-angus  on  poaches  and  aprj.cots 
con:,ists   in  spraying  wi-di   v/intcr    strength  lime-sulphur   solution,    or 
Bordeaux  mixture  in  November  or    early  December,    and  again  as  the   b^ods 
swell  in  the    spring." 
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Bloom  blight  caused  by  Monilia  sp. 

This  was  reported  again  by  Barss  from  Oregon  as  v;orse  than  last  year 
and  probably  about  the  same  as  the  average  year.   It  caused  rather  severe  in- 
jury in  places,  blighting  the  blossoms  and  spurs.   It  was  prevalent  especially 
in  the  Umpqua  Valley,  although  only  a  few  apricot  trees  are  growing  there,  and 
was  first  observed  May  27  near  Roseburg.   Barss  makes  the  statement  that 
cherries  and  prunes  arc  also  susceptible  and  that  almonds  are  almost  as  badly 
attacked  as  apricots.   Excessive  and  prolonged  spring  moisture,  together  with 
cool  temperature,  doubtless  favored  the  disease. 


Other  diseases 

Shot  hole  caused  by  Cylindrospor ium  sp.  -  trace  reported  from  Texas. 
Scab  caused  by  Clado spor ium  sp.  -  prevalent,  causing  5%  loss  in  Texas, 
according  to  Taubenhaus. 


DISEASES  OP  SW.LL  FRUITS 


GRAPE 


Frost  injury 

Grapes   suffered  less  injury  from  the   spring   frosts  than  did  most  of 
the   other  fruits,   but   throughout  the    center  of    the   frost  belt  heavy  losses 
occurred.      Thus,    in  New  York  a  5~105o  rcd'uction  in  yield   was  repor'csd  with 
serious   injury  in  the    Lake   Eric  fruit  belt.      In  Delaware  60%  of  the  crop  was 
reported  killed;    in  Maryland  25%;    V.'est  Virginia  50%;    Kentucky  approximately 
75%;    Arkansas  55%;    Illinois  25%;    and  Michigan  about  10%.      In  Arizona,    the   only 
state  in  the  V/cst  reporting  injury,    D.   C   George  reported   serious   injury  to 
cuttings  in  the  Casa  Grande  district,    in   some  plantations   75%  o^  ^'^'^  young 
shoots  being  frozen  back. 

In  the   most  important  grape-producing   areas  of  California,   New  York, 
Mchigan,   and   Ohio,    the  production  of  commercial  grapes  was  not    greatly  re- 
duced because  of   frost.      On  September  1,    I92I  the   Bi.'rea.u  of  Markets  and  Crop 
Estimates  estimated  the  condition  of  grapes  for  the   United  States  as  ^G.1%, 
as  compared  with   the  ten-year  average,    S^.1%. 
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Black  rot  caused  by  Guignardia  bidwellii  (Ellis)  V.  &  R. 

Reports  of  black  rot  were  received  from  practically  all  states  east  of 
the  100th  meridian.   The  disease  does  not  occur  in  the  dry  regions  of  the  West, 
and  is  not  a  factor  on  the  Pacific  Coast.   In  the  East  it  was  very  prevalent  in 
most  places  v/here  grapes  are  grown,  but  as  usual  it  was  not  a  factor  of  great 
importance  in  the  commercial  sections,  such  as  those  of  New  York,  Ohio,  and 
Michigan.   Thus,  in  New  York,  S.  P.  Gladwin  reports  that  the  disease  was  not 
observed  in  the  Chautauqua  or  Kcuka  Lake  sections  during  1^21,  and  in  Ohio, 
Thomas  states,  "It  is  interesting  to  note  that  in  the  grape- growing  sections, 
particularly  in  northern  Ohio,  this  is  a  comparatively  rare  disease,  whereas, 
throughout  the  other  sections  of  the  state,  v/herc  grapes  are  not  grov:n  com- 
mercially, but  only  for  home  use,  attacks  of  the  fungus  are  very  severe." 

During  1921  the  disease  appeared  to  be  more  prevalent  than  usual,  ^es- 
pecially in  Connecticut,  Maryland,  Michigan,  and  in  the  Upper  Mississippi 
Valley.   It  was  also  prevalent  in  Virginia,  Arkansas,  Louisiana,  and  Texas.  The 
following  collaborators'  reports  supply  more  detailed  information: 

Connecticut:   More  complaints  than  usual,  5-15%  loss.  Even  on  some 
sprayed  vines  it  was  bad.   (Clinton). 

New  York:   Some  black  rot  in  the  Hudson  River  Valley.  Reported  as  common 
and  sometimes  serious  in  Ulster  County.   (Chupp). 

Ncw  Jersey:   Less  than  usual.   (Cook). 

Pennsylvania:  Probably  less.  Unusually  severe  in  Philadelphia  County. 
(Thurston), 

Delaware:   Of  slight  importance.   (Adams). 

Maryland:      More,    10%  loss.      (Jehle   ard  Temple). 

Virginia:      Very   severe  in  College  vineyard  at  Blacksburg,    causing  80% 
loss.      (prorarne)  . 

West  Virginia:      Important,    general  as  fruit  rot  and   leaf  spot,   Z^%  loss. 
(Gid  dings) 

South  Carolina:      Less  than  the  average,   but  important,    causing  estimated 
reduction  in  yield  of  10%.      (Ludwig.) 

Georgia:      About  the   same,   not   serious   on  the   Muscadine   grapes,  which  are 
the  ones  most  grown  in  state.      (McClintock) . 

^  Louisiana:      Very   common.      (Edgerton) . 

Texas:      Very  prevalent,   3-5%  loss.      (Taubcnhaus) . 

Arkansas:      Considerable    importance,    causing  about  10%  loss.      Less  than 
last  year-      (Elliott) . 


102  GR^IPE  -  Black  rot 


Ohio:      About   the    sair.c  as   tho   average;    of   considerable   importance  outside 
of  the  commercial  grape   sections.      (Thomas). 

Indiana:      Much  worse   than  the  average.      V/orst  disease  of   the  crop. 
(Gardner)  . 

Illinois:      Most   serious  grape  disease-      Unusually  bad  on  unsprayed  vines 
this  year.      Almost  total  loss   of  crop  in  some   localities.      About  10% 
loss.      (Anderson). 

Ivii-chigan :      Much  m.ore  than  last  year  or  the  average  year.      Epidemic    in  un- 
cared  for   vinoya.-'ds,    rendering  entire  crop  lAnsalable  in  some   cases. 
Estimated  reduction  for   state   10-25%-      (Coons). 

V/i  scons  in:      More  tlian  usual,   but  of  minor  importance.      (Vaughan)  . 

Minnesota:      Of  minor  importance,    and   in  few  localities-      Occurs  chiefly 
on  v/ild  grapes,      (Section  of  Plant  Pathology). 

Iowa:      More  than  usual.      Serious  in  some    vineyards  causing  5^  loss  from 
the   state .      (Mclhus) . 

Other    states  reporting  black  rot,   besides  those  above,    were   Verm.ont, 
North  Carolina,    Oklalioma,   and  Nebraska. 

Dates  of   first  appearance   accordin/?   tc^  cp llaborator r:,    1921 

Connecticut  August  9  Torrington 

New  York  July  20  I>at chess  County 

Pennsylvania  July  28  State  College 

South  Carolina  Juno   10  Clomson  College 

Arkansas  June  Fayetteville 

Indiana  June  21  Switzerland  County 

Illinois  May  20  Anna 

Minnesota  June   5  Carver  County 

Collaborators  did  not  contribute  much  on  the   relation  of  weather    to 
black  rot,   but  it  is   suggested  that  the   moist  weather  of  August  was  conducive 
to  the   disease  in  the  Upper  Mississippi   Valley  and  the   Groat  Lakes  region.      It 
is  also  probable  that  the  high    summer    temperatures  favored  the  fungus.      In 
South  Carolina  Ludwig  reports  that  the   abnormally  dry    season  was  probably  re- 
sponsible for  the   reduced  am.ount  of  tho  disease  in  his  state. 

Practically  no  data  on  varietal  resistance  or   control  were  obtained 
during  the  year. 

Downy  mildew  caused  by  Plasm.opara  viJtic_ola   (B.   &  C.)   Berl.   ^  de  Toni 

Dov/ny  mildev/  was  reported  from  tr.c.  majority  of   states  cast  of  the  Missouri 
and  Mississippi   Rivers,   and  slight  ano'onts  of  the  disease  also  occurred  in 
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Arkansas  and  Texas.      Most  of  the   southern  states,    however,    did  not  r-ep-ort  its 
occurrence,    although   Ludwir,,    in  South  Carolina   stated   that  in  the  northv/estern 
part  of  the    state  infection  was  heavy  late  in  the   season. 

The  disease  was  not   of  much  importance,    except  possibly   in  a  few  local 
instances.      Most  of  the   states  reported  it  as  affecting   the   leaves  only   and  a 
number  of  them  indicated  that  infection  occurred  too   late  in  the   season  to  do 
much  damage.      In  New  York,    F.    E-    Gladwin,    reporting   for    the    Kcuka    Lalcc    section, 
stated  that  it  was  not    so   serious  as  usual.      It  is  possible    that   the  dry  weather 
of  the  year  held   the  disease  more  or  less   in  check. 

Datas  of  first  appearance  according  to    collaborators,    19^1- 

New  Hampshire  July  I5  Rochester 

Connecticut  August  29  East  V/allingford 

Delaware  June  30  Georgetown 

South  Carolina  August  4  Clcmson  College 

Arkansas  May  Payetteville 

Minnesota  June  5  Carver  County 

Reports  that  the   disease  v;as  more  common  on  the  wild  than  the   cultivated 
grapes  were  mads  by  collaborators  in  New  York  and  \7isconsin.      In  Ulster  County, 
Now  York,    it  was  said  to  be   serious  on  Delaware  and   Niagara,   and   in  the   Kcuka 
Lake   section  of  New  York,    Catawba  is  always  more  or  less   infected,    according 
to   F.    E.    Gladwin.      In  Arkansas  it  v/as  rcjjorted  on  the  viniferous  grapes  of    the 
experimental  plots  at  Payetteville. 

At   important  occurrence  in  the  history  of  this  disease  is  its  recent   intro- 
duction Into   Australia   from  Europe.      It  was   first  discovered  in  191?  ^^  Victoria, 
and   since  that  tim.e   it  has  spread  rapidly  throu^out   Queensland,    South  Australia, 
and  New   South  Wales,   ard  is   the  cause  of    serious  damage-      The   follov;ing   refer- 
encaa     give   further  details  concerning  the   Australian  sitviation: 

Manuel,    H.   L.      Downy  mildew.      Agr.    Gaz.    New  South  Wales.   32:      745"747- 

Oct.    1921. 
Osborn,    T.   G.   B,      Downy  mildew  in  South  Australia.      Jour.    Dcpt.    Agr. 

South  Australia  24.:      IOO7.      July  192I . 

Downy  mildew.      Jour.    Dcpt.    Agr.  South  Australia  2^:      120-125 . 

I  Illustrated.      Sept-   1921- 

Powdery  mildew  caused  by  Uncinula  necator    (Schw.)    Burr. 

Altliough  powdery  mildew  occurred  scatteringly   throughout  the   East  on 
American  grape   varieties,    it  v/as  most  icportant,    as  usual,    in  the  Pacific  Coast 
states  en  vinifcra  grapes.      Eastern   states  reporting  traces  of   the    disease  are 
Connecticut,    New  York,' Delaware,   Maryland,    West  Virginia,    Ohio,'  J4ichigan ,   Wis- 
consin,   Illinois,    Iov;a,    and  Arkansas. 

In  the  '.Test,    Arizona   experienced   a  slighter  attack  than  usual.      D.   C. 
George  attributes  the  drought  in  the   early  part  of  the    season  as  the  cause 
for  the    slew  development  of   the   disease.      In  Oregon,    Barss   reported  the  disease 
serious  whore  it  was  not  controlled,    causing  a  leaf  mildew  and   shriveling  of 
the  berries.      Sulphur  dust  controls  readily  in  that  state.      Unfortunately, 
no  1921  reports  are  at  hand  concerning  occurrence  of  powdery  mildew  in  Cali- 
fornia,  where  the  disease   is  usually  more   important  than  in  any  other    state 
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Anthracnose  caused  by  Sphaccloma  ampelinum  De  Bary 
(Gloeosporium  ar.ipc'.ophafium  c^acc . ) 

Annual  report  cards  for   this   disease  were  returned  from  26  states,   but 
of  these,    only  R    states  report  its  presence.      In  New  York,    Chupp   reports  that 
there  is  usually   some   in  most  of  the   grape   sections.      Maryland  reports  a  trace 
of  the  disease.      In  Georgia,    McClintock  says   the  disease  is  not  serious  on  the 
Ivluscadine  varieties,   but  it  occurred  last  year  in  about   the   sane    amounts  as 
usual.      In  Louisiana,    Edgcrt-on  reports  it  as  very  common,    v/hile   in  Illinois, 
Tchon  reported  an  anthrf;.rnoso  of   the   grape,   but  states  that   this   may  not  be 
caused  by  Gloeospori!.im  ampolopha^uiii. 


Other   diseases 

Dead     .arm  causnd  by  C ryp to spo re ]  1  a  viticola   (Red.)    Shear  -  New  York, 
Pennsylvania,    and  Ncbra3?ia  reporo  this   disease  in  1921.      Per  the    Chautauqua 
grape   section  of  Ncv/  York  G].ad'.vin  rsportp   •■Dead  arm  vjas  not    so   commonly  noted 
as  usual.      This  trouble  has   seemed  to  be  en   the   decrease  for  the  past  few  years." 

Crown  gall   caused  by  Bacterium  tujncfaeiens  EPS  &.  Towns.    -  reported  from 
T,7ashington. 

Bitter   rot  caused  by  Melancorium  fuligineum   (Scrib.   &  Viala)   Cav.  - 
reported  from  Delavjarc  in  September   as  of   slight  inriportanco,   and  also  from  the 
District  of  Columbia  and  Virginia . 

Root   rot  caused  by  0_z2i*'i;^^  omnivorum  Shear  -  prevalent  in  Texas,    accord- 
ing to   Taubcnhaus. 

Rust  probably  caused  by  r^:Lt o:-aP:„^  yitj. j  (Tham.)   Arth.  -  collected  by 
0.  p.   Burger  on  grapes  at  01dsmar7"and 's"peoimens  of  affected  v/ild   grape  were 
received  at  the   Office   of   Fruit  Disease    investigations   from  Miami,    Florida. 
According   to  Arthur    (North  American  Flora  y^:      IO2-IO3.      I907.)   this  rust  occurs 
on  Vitis  vinlfcra  in  Florida,    South  Carolina,    Cuba,    and   Jamaica. 

Ifcaf   sp-.-i:  caused  by   Isariongjs  clavispora    (B.   &  C.)    Sacc   -  reported  from 
Oconee  County,    South  Carolina,    July  2G,   by   Ludwig. 


Non-parasitic  diseases 

The   following  prcsimably  non-parasitic  diseases  were  reported  during 
the  year:      Drought   spot,    from  Oregon    (caused  internal,   bro^n,   hard  cell-masses 
around   seeds  in  western  Oregon);    tip_b}n:;n'    f^'cm  scleral  localities  in  Idaho; 
chlorosis,    from  Texas;    shrivelling  and^rottirg  of  Thompson's   Seedless, 
Cornichon,    and  Tokay  varieties  m  Ai-'-.zinr;   yiiljJl^IlJll-.^^'    3^o"t   necrosis, 
winter  in.jury,    and  ?p-py^  inj^r;/  from  Washington. 


STPAViHF.RRY 


Fro3t  injury 

The    spring  frost  caught  the    strawberry  crop  in  full  bloom  in  many 
localities  in  the   East.      Many  blossoms   were  killed  ani   the   crop  reduced  mater- 
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ially,   but  in  many  instances  late  blossoms  developed  which   set  considerable 
fruit.      In  Massachusetts  ^0%  dannge  was  reported  in  the   eastern  part  of  the 
state,    and  a  similar  loss  was  recorded  in  Rhode   Island.      In  Dc lav/are,    Adams 
reported  about  '^0%  reduction,   ard  in  Maryland,    Temple  and     Jchle  estimated 
20%.     Other    states  reporting  percentage  reduction  v:ere  Arkansas,    v/ith  ^Q% 
ard   Illinois,   with   ^0%.      In   general    strav/berries   sioffcred  less   from  the   spring 
freezes  than  did  the   orchard  fruits. 

Leaf  spot   caused  by  Mycosphacrella  fragariae    (Schv/.)    Lindau 

Leaf  spot  appeared  to  be   generally  distributed  v/ith   the   strawberry  crop 
in  1921,    it  being  reported  from  states   scattered  all  over  the    country   from 
Texas  and  Florida  on  the   South  to   New  England  in  the   Northeast  and  V,^ashington 
in  the  Northwest.      None   of   the   collaborators  mention  any  particular  parts  of 
individual  states  where  the   disease  v/as   especially  bad.      It  seems   that  owing 
to   the  dry  v/eathcr,    there  was  less  leaf  spot   than  usual  in   states  along  the 
Atlantic  Coast,   but   somewhat  more  of    the   disease  than  ordinar.i  ly  occurs  was 
recorded  from  some   of  the  north-central  states  where  there  v/as  mere  rainfall. 

Collaborators  in  Ohio   and  Indiana  report  this   as  the   worst   strav/berry 
disease.      T\vo  percent   reduction  in  yield   is  estimated  in  the   latter  state, 
and  5/°  in  Iowa. 

Dates  of  first  appearance  according   to   collaborators,    1921 

New  Hampshire  May  24  Ho  His 

Connecticut  August  29  Branford 

New  York  August  20  O-^ondaga  County 

Ohio  May   7  Vyiiliams  County 

Indiana  April  I9  Lafayette 

Colorado  August  Fort  Collins 

Oregon  May  23  Ada 

In  Maryland,    Temple   reports  that  growers  are  avoiding  the    disease,    more 
or  lesp,   by  using  mainly   the  more  resistant  varieties,   and  from  Louisiana, 
.Edgerton  reports   "More  or  less  common,   but  causing   little   loss   except  on  sus- 
ceptible varieties.      The    Klondykc,    which  is   largely  grown  in  this   state,    shows 
considerable    resistance."      Thomas,    in  Ohio,    mentions  Senator  Dunlap  as  es- 
pecially  susceptible,   and   in  South  Dakota,    E.    J.   Petry  made  the   following 
notes  on  the    susceptibility  of   varieties  at  Brookings: 

Minnesota  Ne ,   1  slight  infection 

Minnesota  No.   2  heavy  infection 

Alaska  slight  to  mciiura  infection 

South  Dakota  No.   1  slig^it  to  micdium  infection 

South  Dakota  No.   3  medium  infection 

Indian  Head  No.    1  considerable   infection 

A  wild  form  some   irf cction 

Strawberry  beds  that  were  dusted  or    sprayed  showed   control  of   leaf  spot 
in  Delaware,    according   to  Manps.      In  Ohio.    Thorias  reports  t:at  ezocllent  re- 
sults were  obtained  v/hcrc   spiaymg  was  practic-ed  as   a  means  of   control-      In 
general,   however,    it   seems   that  in  most  sections   of  the  country   spraying   is 
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Prank,   Arthi^r  -      Diseases  and   insect  pests  of   strawbcrrie: 
16:    7.      J/Iarch  1921. 


Berry  Grower 


Pov^'dery  mildew  caused  by   Sphaerotheca  humuli   (Fr.)  Burr. 

New  York  and   Maryland  in  the   East,   ard  V/ashington  and   Oregon  in  the   West, 
report  the   occurrence   of   t>:is  disease.      ?or   the  most  part,    it   seems  to  be    of 
only  slight  iraportancg;,   but  in  Oregon,    at  least,    it  was  a   factor    to  be    reckoned 
with.      Regarding  the  disf^asc  in  that  state  H.   P.    Barss   reported  as  follows    (Julyl) 

"Childs  reports  powdery  mildew  on  strawberry  not  as   general  as 
usual  in  the   Hood  River  Valley   though  in  a  fov/  rather  large  plantings 
the  disease   was   quite   severe.      In  one  acreage  a  fourth  of   the    fruit, 
or  700  crates,    wan  put  in  special   grade  on  account  of  powdery  mildew. 
Not  more   than  2%  cf  the  Hoed   Rivor  crop  v.'as   affected.      Ivlildcwed  berries 
generally  bring  '"Z-j^-j^^O^  IcS:^^  per  crate    than  healthy  fruit.      One   grower 
tried  limo-sulphur   spray  and   suoocedcd  in  reducing   the    disease,    al- 
though  some  burning  of  foliage  resulted. 

"The  disease  was  of  little  genci'al  importance  in  the   V/illamctte 
Valley  or    southv/ard  as  far  as   can  be    judged  by  reports." 

Gray  mold  rot  caused  by  Eotrytis   sp. 

This  disease  was  reported  0/1  berries   in  the  field  in  Rhode   Island, 
Dela.war(j,    Maryland,    Florida,    Louisiana,    '(7a.~hington,   and   Oregon.      In  some 

Table   I7.      Losses  from  gray  mold  rot  caused  ''o-y  Botrytis   sp.,    as   shown 
by  examination  of  cars  at  destination  by   inspectors  of  the   Bureau  of  Markets  and 
Crop  Estimates,    1^21. 
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;  Of     : 
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Ala. 

5  • 

2 

5    : 

l-;4  : 

:  Mo. 

12 

13   • 

2 

32-35* 

Ark. 

■  37 

11   . 

4  •■ 

30-G0#: 

10 

1-17* 

33    : 

l-l8#: 

:  N.  Y.  : 

7  = 

13 

2     : 

27-35* 

Del. 

11 

10   : 

2 

20-/.0*  : 

5 

1-12 

9    : 

1-13  : 

:  N.  C. 

1  : 

12 

1 

12 

Pla. 

1 

87   : 

1 

87- 

:  Ore. 

1 

3   • 

1     ; 

3 

Ky- 

5 

7 
1 

5 

1-25^: 

:  Tonn. 

49  : 

7 

G 

15-30^' 

La. 

53 

3 

1 

30  : 

43 

1-14* 

52 

1-12*: 

:  Texas 

1 

1 

1 

1 

Md. 

.  11 

7 

1 

45*: 

:  Va. 

12 

G 

:    12 

1-13 

10 

1-10*: 

:  V/ash. 

1 

20 

:     1 

20* 

Miss. 

:   3 

=   7 

3 

.   1-20  : 

:  Unkn. 

6 

9 

:     1 

:     30 
:    1-12 

Total  . . .  216 

Number  cars  inspected  480 
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with  Khizopus  rot 
"   other  decays 
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localities  it   caused  considerable   damage,   2-3/°  loss  being  reported  from  Delaware, 
and  4/^  loss  from  Maryland.      In  Florida,    Burger  reported  the  disease  from  various 
parts  of  the   state,    but  said   that  it  was  doing   considerable   damage   in  the   Plant 
City  district.      In  Oregon  it  v/as  not   severe   except,  'xlong   the  Coast.      In  some 
fields  10%  of  the  crop  v/as   affected,    but  the    loss  for   the    sT.atc  was  very   slight. 

This  was  undoubtedly  the  most  serious  decay  of  strav/bcrrics  in  transit. 
Amounts  of  the  disease  found  in  carload  shipments  of  strawberries  are  shown  in 
Table   I7.  • 

Rhizopus  rot  caused  by  Rhnzopvis  nigricans  Ehr. 

Collaborators  in  the  states  of   Rhode   Island,    Delav;arc,    Maryland,    Florida, 
Louisiana,    Texas,    and   Oregon  reported  this  rot  in  I92I.      A  nvimtcr  of   coliobor- 
ators   state  that  the   season  was  too   dry   for   fruit  rots,    and  was   even  very 
detrimental  to  the  crop  itself.      In  Delaware  losses  of  5~10/o  were  reported  in 
over-ripe   fruit,   ard  in  Maryland,    Temple    spates  that  it   always  causes  a  great 
deal  of   loss  both  before  and  after   the  berries   are  picked,    causing  altogether 
about  10%  loss. 

This,    and  the   gray  mold   rot,    arc  the   two  most  common  decays  of  strawberries 
on  the  market.      In  I92I   inspectors  of  the    Bureau  of  Markets  and  Crop  Estimates 
examined  about  480  cars, of  strawberries  and  found  more  or   less  Rhizopus   rot  in 
175  of  them.      The  average  amount  of  decay  in  all  of  the    I75  cars  v/as   approxi- 
mately 14%.      Some    cars   showed  from  2O-4O/0,    and   six  of  them  showed  from  50-75%. 

Fruit  rot  caused  by  Pczizclla   lythri   (Desm.)    Shear  &  Dodge, 
(Haincsia  lythri    (Dcsm..)   v.    hohn;    (Patcllina   fragariac  Stevens  &  Peterson) 

According  to  Shear  and  Dodgc^,  this  fungus  is  generally  distributed 
throughout  eastern  United  States  and  also  occurs  in  Washington.  In  their  arti- 
cle the  various  names  that  have  been  given  to  the  different  stages  of  this  fun- 
gus are  listed  and  the  synonymy  is  thoroughly  worked  out.  During  1921  the  only 
collaborator  reporting  this  fruit  ret  was  Edgerton,  who  states  that  it  v/as  very 
common  in  Louisiana,    causing  perhaps  from  2-5/"  loss. 

1.      Shear,    0.    L.   and  B.    0.    Dodge.      Tlic   life  history  and  identity  of 
Patellina  fragariae,    Lcptothyriun  macro thcoium,    and  Pcziza 
oenctlierac.      Mycologia  I3:      13'j-170-      ^^^V   1921. 

Loaf  scorch  caused  by  Mql].ji?l5.  9.^Ll.iH^  ^^'   ^  ^'^  Saoc. 
(terssonia  potcriLil.i?. 0   filiLiB.^ao   Sacc.) 

This  leaf   spot  v/as   said   to  be  very  common  and   causing  more   loss  than 
J/Iycosphaorella  in  Louisiana,    ar/i   in  Illinois,    Anlcrson  states  that  it  was  very 
important  locally  on  a  number  of  varieties  obtained  from  a  Michigan  nursery 
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Root  rot   (cause  undetermined) 

A  considerable  number  of   complaints  of   strawberry   root  rot  have  been 
received  during  the  past  year  as  follows: 

New  York:      Seems   to  bo  increasing.      Reported  from  fouir  counties.      In 
Onondaga  County   it  was  severe  on  Glen-Mary^,    Pans,    Red  Head,    Big 
Joe,    Sample,   and  Amanda.      (Chupp) . 

Maryland:      Local,    causing  some   loss.      Has  been   found  for  the   past   seven 
years,  but  not  much  complaint  has  been  made  concerning  it  until 
this  year.      (Tenplc). 

Kentucky :      A  root  rot  of   considerable   importance  has  been  reported  from 
the   southern  and  western  portions  of  the   state,      (Vallcau) . 

Alabama:      A  root  rot   (cause  yet  undetermined)   has  caused  1%  loss  on  the 
hundred-acre  planting.      The  percentage  of  infection  in  this  area 
was  about  ^%.      On  the   small  planting  in  one  garden  the  percentage 
of  infection  was  75-80%  and  the  loss  60-70%.      (Povah) . 

Illinois:      Worse   than  last  year.      Very   important  locally.      (Anderson). 

Idaho :      Scattered  throughout  the  state,    rotting  the   plant  at  the  crown. 
More  prevalent  than  last  year,    and  important.      (Hungerford) . 


Other  diseases 

Rhizoctonia  reported  attacking  roots  and  killing  plants  in  Washington, 
particularly  in  the  western  part,   by   Frank,    Heald,   and   Dana. 

Leaf  bli^t  caused  by   Dcndrophoma  obscurans    (E.   &  E.)   And.   -  reported 
from  Nev7  Jersey   rscvere  in  one  locality),    and  from  Chesterfield   County,    South 
Carolina    (unimportant). 

Leaf  spot  caused  by  Ascochyta  fragariae   Sacc.   -  rather  common  about 
Ithaca,    New  York. 

Slime   mold    ( Spumaria  alba  Bull.)   was  reported  by  Goss  as  important 
locally  in  Ilebraska.      A  considerable   number  of  reports  were  received  and  heavy 
infestation  was   found  in  some    cases. 

Root   knot   caused  by  Heterodcra   radicicola   (Greef)   MtLll.    -  reported  from 
V^ashington. 

Nematode   (Tylcnchus  dipsaci    (Mhn)   Bactian)   -  reported  from  Kittitas 
County,   Washington,   and  from  Oregon.      Regarding   its  occurrence   in  the   latter 
state  H.    P.   Barss   reports: 

"Pound  doing   some   damage   on   strawberries  in  the   Coast  sections  of 
Lane  and  Coos  Counties   and   in  Benton  Cov.nty.     All  badly  infected  fields 
in  Lane  County  were  destroyed  last   season  a;'d   onl2^   a  few  patches  now 
show   infestation.      The  disease  v.-as   discovered  in  Coos  County   for  the 
first  time    this   spring.      The   extent  is  not  known  as  yet." 
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Chlorosis,    cause  unkniown,   was  found   on  Kcllogs  Prize  in  two  localities 
in  Illinois,    according  to  Anderson.      He    states  that  it   seems  to  be    confined 
to   that  variety. 

V/atery   soft  rot  caused  by  Sclerotinia  libcrtiana  Fckl.      Thirty-four 
out  of  the  4^0  cars  of   strawberries   inspected  during   the   year  were   found   to 
contain  more   or   less  watery  soft  rot.      Usually  the   decay  was  assrociatod  v;i  th 
that  produced  by  other   organisms. 


Frank, -Arthur 
1^:    7-8. 


Diseases   and  insect  pests  of   strawberries 
Illustrated.     March   I92I. 


Berry  Grov/cr 


RASPBERRY 


Frost  injury 

Owing  to  the  fact  that  raspberries  bloom  later  than  most  of  the    other 
fruits,   there  was   comparatively  little  frost  injury   to   the    crop.      Hov/ever,    in 
some   sections  of   the  East  considerable  damage  was  reported,    largely  in  the  form 
of  killing  back  of   the   leaves  and  shoots. 

Anthracnosc   caused  by  Plcctodiscella  veneta  Burkholdor 
(Gloeosporium  vcnctum  Speg. ) 

During  the   year  anthracnose  v/as  reported  from  most  of   the   states  in  the 
north-central  and  northeastern  parts  of  the    country.      Reports  are   also  at  hand 
from  Arkansas  and   Kansas  and  from  the   western  sections  of  Washington  and   Oregon. 
The    disease  v;as  of  considerable   importance  in  a  number  of    states.      Thus,    in 
Maryland  7%  loss  was  estimated,    in  Arkansas  25%,    in  V'est  Virginia  2%,    in 
Wisconsin  33%,    in  Indiana  10%,    ajid  in  Iowa  8fo.      Gardner  in  Indiana   reports  it 
as  a  limiting  factor  in  the   production  of  black  varieties;    Anderson  in  Illinois 
considers  it  as  n^xt  to  crovm   gall  in  importance,    v/hile    Vaughan  in  'Wisconsin 
states  that  it  probably   affects  about  90%  of  the   plants  in  the   state,    causing 
an  estimated   reduction  of   about  33/°'- 


Dates  of  first  apT)earanoe,    1921 

Connecticut 

New  York 

Ohio 

Indiana 

Wisconsin 

1,'innesota 

Kansas 

Oregon 


May 

27 

Jul} 

'   1 

Pebrua  ry 

Apr: 

.1  18 

May 

17 

June 

.  1-3 

April  21 

May 

25 

22 


Glastonbury 
Monroe   County 
Van  V/ert  County 

Lafayette 
Madison 

University  Farm 
Emporia 
Aloha 


Several   states  mention  black  varieties   as  being  much  more  severely  af- 
fected than  red.      In  Arkansas  the    Kansas  Black  was   considered   susceptible  while 
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in  western  Washington  Prank  reports  the    disease  on  the  Cuthbcrt  and  Antwerp 
raspberries. 

During   the   year   results  of   experiments  on  control  of  anthracnoso  have 
been  reported.      L-    K.    Joncs-^   conducted  experiments  during   I92O  ard   1^21  using 
lime-sulphur    alone  and  in  combination  vdth  other    substances  as  adhcsivcF,   and 
also  Bordeaux  mixture  alone   and   in  combination.      In  both   seasons   the   disease 
was  controlled  satisfactorily  by   spraying,    lime-sulphur  giving  better  results 
than  Bordcavix.      "V/ith   lime- sulphur ,    glue  and  gelatines  gave    the  best  results 
as  adhcsivcs;   with  Bordeaux  mixtures,    gelatin  and   cascinlimc."     A  two    spray 
program   (l)   after  the  first  two  or   three   leaves  have  unfolded,   and    (2)    about 
one  week  prior  to  the   opening  of  any  blossoming  buds,    gave   satisfactory  con- 
trol each  season.      In  1^21   the   first  application  alone  of   the  lime-sulphur 
and  gelatin   gave  very  promising   results,    but  the    second   application  alone, 
failed  to   control. 

1.     Jones,    Leon  K.      A  preliminary  report  on  the   control  of   raspberry 
anthracnoso   (Abstract).     Phytopath.    12;      57-58.     Jan.   1922. 

Crown  gall  caused  by  Bac to rium  tumcfaciens  EPS  &  Towns. 

Crown  gall  ranks  as  one  of  the   most  important  diseases  of   raspberry. 
During   1^21  it  was  reported  in  most  of    the  eastern  states  from  Connecticut 
to  North  Carolina  and  west  to  Kansas.      Reports  of  slight  occurrence  also  were 
received  from  Arizona,    Ivlontana,   and  V/'ashington.      The   disease   seemed  to  bo   of 
most  importance   in  the  belt  of    states  from  V/cst  Virginia  to   Iowa  and    Kansas. 
It  vms   reported  as  very  common  in  Michigan   also.      In  Illinois  it  v/as  rated  as 
the  most  serious   raspberry  disease,   probably  causing   from  5~10%  loss.      Almost 
all  of   the    states  reported  the   disease   to  be  about  the    same   as  usual  with  re- 
gard to  prevalence  and   severity. 

In  a  recent  paper  Riker-^  has   stated  that  during   the   course  of  his 
investigations  at  Madison,   'Wisconsin,    no   standard  varieties  of  red  or  black 
raspberries  wore  found   to  be   strikingly  rcsj.stant  to  crown   gall,   nor    was  evi- 
dence obtained  indicating   that  infection  had  any  immunizing  effect. 

1.      Rikcr,    A.    J.      Studies  of   crown  gall    (Abstract.).     Phytopath.   12: 
55-5G.      Jan.   1922. 

Ycllov.'s   (cai;so  undetermined) 

According    to  Rankin,    Hockey,   and  McCurryl,    this  disease  in  reality 
consists  of  two   separate  trou.blcs;    nainelj-',    leaf  curl  and  mosaic.      In  tJ-icir 
paper  presented  at  the   Toronto  meeting   they   give  the   distinguishing   character- 
istics of  these  tv/o  diseases. 

Under  the  name   of   "yellows"   collaborators  reported  the    disease   from 
Connecticut,    New  Jersey,   aiid   all  states  boirdcring  on  the    Great  Lalces  with 
the   exception  of   Pennsylvania  and   I.y'iana.      Son,e   yollov/s  v/as   also   r^^portcd. 
in  North   Dakota. 

In  Now  York,    Chupp   stated  that  the  disease  is  very   important,   causing 
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losses  of  from  lO-^O^o.  and  occurring  wherever  raspberries  arc  grown.  It  was 
found  on  wild  as  well  as  cultivated  raspberries  in  Tompkins  County.  In  Ohio 
E.  E.  Clayton  reported  it  as  very  serious  in  the  northern  part  of  the  state. 
In  Michigan  Coons  reported  it  as  very  common  ard  found  in  every  red  rasp- 
berry patch  observed.  It  was  of  considerable  importance  also  in  Jdnnosota, 
occurring  wherever  the  crop  is  grown  and  affecting  9^/0  of  the  plants  in  some 
places . 

Regarding  the    susceptibility  of  varieties,    New  York  reports   that  in 
Ulster  County  at  least  it   is   ruining  the   Perfection  variety,  but    that  the 
variety  Empire  is   less  affected.      In  Ohio  it  is  especially  marked  on  Cuthbcrts, 
according  to  Thomas,   while  in  V/isconsin  the   I.'arlboro  is  tadly  affected.      Rankin, 
Hockey,    and  i:cGurry   (i.e.)   find  that  in  Ontario   leaf  curl  is   epiphytotic  in 
Cuthbert,    affecting   from  5~10%  of  the    stand,   while  mosaic  is  epiphytotic  in 
Cuthbcrt  and  Marlboro  to  the  extent  of  about  20-30%  infection.      Coirmcrcial 
control  of  leaf  curl  has  boon  accomplished  in  Ontario  by  roguing  diseased 
plants  as  soon  as  the  bushes  leaf  out,   and   control  of  mosaic  is  anticipated 
by  roguing  in  August,    thus  preventing  the  eggs  of   the   disseminating  agent, 
Aphis  rubiphila,    from  overwintering  on  diseased  wood. 

1.      Rankin,   \'J .    H.,   J.    P.    Hockey,   and  J.    B.   McCurry  ,      Leaf  curl  and 

mosaic  of  the   cultivated  red  raspberry   (Abstract).     Phytopath. 
12:      58,      Jan.    1922. 

Cane  blight  caused  by  Lcptosphaeria  ooniothyrium  (Fckl.)    Sacc. 

Cane  blight  was  rcportjcd  from  New  York,   both  in  the    Ontario  and  Hudson 
River  Valley   fruit   districts,   where   it  was   important  in  a  few  plantations.      In 
New  Jersey  it  was  common,    while   in  Virginia  and  West  Virginia  it  was   important 
locally.      In  Arkansas  it  was   said    to  be    severe  in  the   northwestern  part  of   the 
state,    reducing    the  crop   about  5%.      In  Ohio,    Indiana,    Minnesota,    Kansas,    and 
Idaho,    it   seemed  to  be   present  in  about  the    same   amounts   as  usual  and  of    some 
importance  in  certain  local  instances. 

Spur  blight  caused  by  Mycosphaerclla   rubina    (Pk.)   Jacz. 

Spur  blight  was  reported  in  I92I   from  Connecticut,    New  York,    Indiana, 
(important   locally  on   red  varieties),   western     V/ashington  and   western  Oregon. 
In  V'ashington  Arthur  Frank  reported  it  as  doing    some  damage  to  Cuthberts  by 
killing  the  buds  on  the    lower  parts  of  the  cane.      No  bud   killing  v/as  apparent 
on  Antwerps,    however.      On  Marlboros  it  v/as  rarely  prcrent,    according  to  Frank. 

Regarding  the  parasitism  of  this   fungus  in  Oregon,    Barss  reports,    "V'hilo 
this  fungus  appears  to  be  common  on  unhealthy  plants,    it  cannot  bo  considered 
the  probable  cause  of  the  unhealthy  condition  as  far  as  we  can   judge." 

Blue   stem  (cause  undetermined) 

A  blue   stem  disease  of  black  raspberry   is  being  n^portcd  from  Ohio   and 
l-ilichigan.      This  disease  appears  t.5  be  entirely  different  from  the  blue  stem 
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of  the   Pacific  Northwest,  whioh  is  caused  "by  a  Vcrticillium  or   Acrostolagmus. 
Concerning   it,    E.    E.    Clayton  of   Ohio   reports  as   follows: 

"Blue    stem  is   a  very   serious   disease  of  black  raspberries    that 
seems  to  bu    confined  at  present  to   the  large  berry  section  of  Lorain, 
Cuyahoga,    ard   Lake   Counties.      This  disease  is  certain  death   to  cvory 
plant  attacked.      The    symptoms   arc  dwarfing  and  generally  unhealthy 
appearance  of  the  plant,    coupled  usually  with  purplish   splashes  of 
color  on  the   stems. 

"Berry   growers   should   guard   against  introducing   this  disease. 
In  the    section  where  it   is   prevalent,    it   is   the   principal  cause   of 
"running    out"   of  patches.      Careful  eradication  of    all   diseased  plants 
is    the   best  control." 


Leaf  spot  caused  by  Mycosphacrella  rubi   Roark 
(Scptoria  rubi  V/estd. ) 

The  ascigerous  stage  of  Septoria  rubi  V/estd.  was  first  found  in  Wis- 
consin in  1917  and  reported  by   Roark  in  1921^. 

During  192I  the  leaf  spot  that  the  fungus  produces  was  reported  from 
New  Jursey,    Ohio,    Indiana,    South  Carolina,    Minnesota,    and  Iowa. 

1.      Roark,    E.   V/.      The   Septoria  leaf  spot  of   Rubus .      Phytopath.      11: 
328-333.      Aug.    1921.      (Dec.) 


Other   diseases 

Grange  rust  caused  by  Gymnocon5.a  interstitialis   (Schlooht.)    Lagerh.    - 
reported  only  from  New  York,    Ohio,    and   Minnesota. 

Rust  caused  by  F^J^giliidvum  imitans  Arth.    was  common  on  red  raspberry 
throughout  western  \7ashington,    according  to  Prank. 

Blue  stem  of  black  raspbor-.-'y  caused  by  Aero stolagmus  caulophagus 
Lawrence  -   reported  from  Washington  and   Oregon   (reported  as   Ver ticillium) .      In 
the  latter   state  Barss  reported   tiiat   the    total  damage  is  probably  more  than 
suspected  because  no  one  is    giving  close  attention  to    cane-fruit  troubles.      It 
occurs  in  western  Oregon  at  least  in  the  V/illamctte  Valley. 

Arraillaria   root  rot  caused  by  Armillaria  me Ilea   (Pr.)    Quelet.      A 
field  of  i/Iarlboro  raspberries  was   found  affected  severely  with  this  trouble. 
The   rhizomorphs  were  found  upon  tlio  older  parts  of  the   crovm  which  had   rotted. 
(Frank) 

Pozizella  lythri    (Desm.)      Shear  and   Dodg^   -  reported  on  the  cultivated 
rod  and  black  raspberries    (see    strawb-^r'-'y)  . 

Pov/dery  mildew  caused  by   Spha-.r-otheoa  hiomuli    (DC.)    Burr.   -  reported  from 
V/a  Ellington. 

Bacterial  blight    (cause  undetermined)   -  reported  from  Pierce  County, 
V/ashington . 

Double   blossom,    caused  by  Fv_?^r-m   sp.   -  observed  on  vdld    raspberry 
near   Ithaca,   New  York. 

Dodder   (Cuscuta  sp.).      One   Illinois   grower  reported  dodder  killing 
many  young  sprouts.      First  rqoort  on  raspberrxcs  in  the    state. 
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BLACKBERRY,    LOGAIffiERRY,    and   DEIVBERRY 

Frost  injury 

As  with  raspberries,  these  fruits  were  not  injured  badly  by  the  spring 
freezes.   Dclav/are  and  Maryland  report  slight  damage  and  Arkansas,  considerable. 
Aside  from  these  reports,  however,  very  few  indicate  much  injury. 

Orange  rusts  caused  by  Cymnoconia  inter stitialis  (Schlccht.)  Lagerh. 
and  Kunkclia  nitens  (ochw.)  Arth. 

In  general  collaborators  do  not  distinguish  bctv/ccn  these  two  rusts  of 
the  blackberry.   The  f5.rst  one  is  presumably  the  most  common  one  in  the  L'orth, 
and  the  second,  (Kuiikelia)  is  the  prevailing  species  in  the  South.   Gardner,  in 
Indiana,  states  that  at  Lafayette  the  two  species  overlap. 

The  disease  v/as  reported  on  wild  or  cultivated  raspberries  from  almost 
all  of  the  eastern  states  with  the  exception  of  those  in  the  South  bordering 
on  the  Gulf.  Most  of  these  reports  indicate  tliat  it  was  corar.on  on  the  v/ild 
blackberries,  but  of  only  slight  importance  on  cultivated  varieties.   Kansas, 
hov;ever,  reports  this  as  the  most  serious  disease  of  the  crop,  being  present 
in  about  So%   of  the  plantations  and  causing  a  reduction  of  about  10%  for  the 
state.   It  attacks  both  the  foliage  and  vcung  wood,  oftentimes  killing  the 
entire  plant.   Oonsidorablo  damage  is  reported  from  lov/a  also.   Less  of  the 
disease  was  reported  than  usual  in  so'.ie  of  the  north  Atlantic  states. 

In  the  Pacific  Ilorthv/est  an  orange  rust  is  reported  from  V/ashington 
and  from.  Oregon  on  blackberry,  but  thu  exact  identity  of  the  rust  is  not 
kno\vn . 

Dates  of  first  appearance ,  1921 

Now  Hampshire  June  2  !>/[ilford 

Hew  York  May  22  Suffolk  County 

Ohio  June  'Jayne  County 

Minnesota  Juno  10  Becker  County 

Kansas  April  21  Emporia 

Anthracnose  caused  by  Ploc t o di s c el la  veneta  Burkholder 

(Glocosporiu-m  vor'et\im   opog.) 

On  blackberries  anthracnose  was  reported  from  Hew  York,    New  Jersey, 
Delaware,   Maryland,    Kentucky,    Ohio,    Indiana.    Illinois,   Wisconsin,   Minnesota, 
Iowa,    Kansas,   Arkansas,    Oregon,    and  Washington.      On  loganberries  it  v;a£   re- 
ported from  Oregon.      In  practically   all  cases  the  disease  was  of   slight  im- 
portance only,   being  rraich  less   severe  en   this  host  than  on  the  blacK  rajpb^rry. 
However,    in   some  cases  a  ccrtadn  amount  of  damage  occiirrsd.      Thus   in  Ke.itv.oKy, 
Valleau  reports  complete  failure  in  at  least  on..   comiHorcial  planting. 

On  loganberr3r   in  western  Oregon  it  is   not   often  do.^trr^tivc,    a': cording 
to  Barss.     The  first  collection  of   it  there  this  past  year  was  en  Ilay   1^   at 
Mohler .      It  is  controlled  by  Bordeaux  mixture   in  Oregon. 
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Frank,    Arthur.      Anthracnosc   of  "blackborrios,    logans,   and  raspberries. 
Berry  Grower.      22-.    ^^    ]_^ .      Dec.   1^2 1 . 

Grown  gall  caused  by  Bacterium  tumefaoicns  E?S  iz  Tovms 

Crown  gall  was  observed  on  blackberry   in  Texas,    Indiana,   and  V/'ashingtcn 
and  on  loganberry  in  Wachington  and  Oregon.      In  the   latter  state  it   seems  to  be 
on  the   increase  on  loganberry.     At  present  most  plantings  are  entirely  free 
but  occasionally  a  bud   case   is  reported. 

Leaf  spot   caused  by  Myoosphaorclla  rubi  Roark 
( Scptoria  rubi  V/estd.) 

Soptoria  leaf  spot  was  reported  from  New  Hampshire;    New  Jersey,    Texas, 
Indiana,    Iov;a,   and  V/ashingtcn-      It  v/as  of  slight  importance  in  sll  cases  ex- 
cept in  lov/a  where  Melhus  cstin,atcd  that  about  90%  of  the   plants  in  the   state 
wore  affected  and  that  the  reduction  in  yield  was  about  3%. 

Cane  blight  caused  by   Lcptosphaoria  coniothyrium   (7ckl.)    Sacc. 

Cane  blight  was   reported  as  negligible   from  New  York   (August  10,    '.Tcst- 
chestcr  County)   and  fror.i  Ohio. 


ether    diseases 

Root  rot  caused  by  Ai-mille.ria  mellca    (^r.)    Quelot  -   reported  on  black 
berry  frcn  "Washington. 

Root  rot  caused  by  Rhizoctonia   sp.        3cvoral  cases  of  young  plants  rotted 
by  Rhizoctonia  v.^erc  i-epurted  in  v/cstorn  Y'ashington. 

Double  blossom  caused  by  p\isariu-n  rubi  Vj'int.   -  reported  from  Toxas. 

Powdery  n.ildow  caused  by   Sphaoro'bhcca  hurriJ_li    (DC.)   Burr,      was  reported 
by  Anderson  as  being  noted  for  the  firsc  time   in  Illinois   (Marion  County). 

Gray  mold  rot  of  Evergreen  blackberries,   caused  by  Botr^/tjs  sp.,  was 
reported  by  Barss   from  the   Coast  section  of  Oregon,  where  it  v/as  first  collected 
September   G  at  Yaquima. 

?ezizclia  lythri    (Dosm.)    Shear  and  Dodge  -   reported  by  Shear  and  Dodge 
(i.e.,    sec   strawberry)    on  blackberry  and  the    Lucretia  dewberry. 

Pic back  of  loganberries  caused  by  the  canes  lying  on  the  ground  through 
a  v;ct  v/intor  was  reported  ac  the  most  serious  trouble  in  Oregon,  by  Barss. 
causing   a  rL;dx;iction  in  yield  of  about  2^j%.      The  canes  were  often  killed  back 
from  the  tips  to  witliin  tv/o    to   six  feet  of  the   crovm,     V.'hcrcver  the  buds  rested 
along  the    ground   they  wore  killed.      Tall  trariin"^  of  the  canes  on  v/ircs  v/as  a 
complete  preventive. 


I 
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CURR/iJT 


/mthracnosc  caused  by  Fscudopeziza  ribis  Klcbahn 

Anthracnose  was  reported  from  Connecticut,   New  York,    New  Jersey,    Illinois, 
North  Dalcota,    V/ashington,   and  Oregon.     Cook  in  New  Jersey   reported  a  heavy   leaf 
fall   as  a  result  of  the   disease,   and  Anderson  in  Illinois   stated  that  it  was  very 
serious  locally  and  worse  than  usual.      The   other   states  merely  mentioned  occur- 
rence.     The   dates  when  it  was  first  noticed  were:      June   24,    South  Britain,   Connecti- 
cut;   July  2,    Delaware  County,    New  York;   May   G,    Urbana,    Illinois;    August  15, 
Fargo,   North  Dakota;   and  Juno  25,    Union  Experiment  Station,    Oregon. 

Leaf  spot  caused  by  riycosphacrella    firossulariao   (Fr.)    Lind. 

Leaf  spot  was  reported  from  New  York,    Pennsylvania,    Illinois,    Iowa,   and 
Oregon.      In  Illinois   it  was.  noted  only  in  the   extreme  northern  part  of  the    state. 
In  lov/a  8%  loss  was  recorded. 


Other  diseases 

Blister  rust   (Cronartium  ribicola   ?isch-   von  Waldh.)   v/as  not  recorded  by 
collaborators  as  doing   any  particular  damage  to  the  currants  of  any  state.      (For 
full  discussion  of  the    geographic  distribution  of  this  rust,    see  Department 
publications  on  v/hite  pine  blister  rust.) 

Angular  leaf  spct  caused  by  Cercospora  anp,ulata.  V/int.   -   reported  from 
Illinois  and   Iowa. 

Cane  blight  caused  by  Botryosphacria  ribis  Gross.   S:  Duggar  -  reported 
from  the   Hudson  Valley,    New  York,   and  from  Now  Jersey  by  C.    L.    Shear,    and 
West  Virginia  by   Giddings. 

Powdery  mildew  caused  by  SphacrotI:ieca  mors-uvac    (Schw.)   B.   &  C      This 
mildew  was  reported  on  currants  as  occurring    scattcringly  in  V/ashington  and 
Oregon.      In  the  following  publication,    issued  durir^g  the   past  year,    the    Fay's 
Prolific  currant  is    said   to  have  be^n  immune   to  powdery   mildew  at  Y/ye  College, 
Kent,    England,   while   Raby  Castle  and  some  other   unknown  varieties  were  badly 
ndldewcd. 

Salmon,  E.  S.  and  H.  V/ormald .  Varietal  resistance  to  American  goose- 
berry-mildew in  red  currants.  Gard.  Chron.  Ill,  7*^'  47-  Hl^s. 
July  1921. 
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Powdery   mildew  caused  by   Sphacrotheca  mors-uvae    (Schw.)   B.   &-  C. 


During  the  year  this  disease  v/as  reported  from  Virginia,    Indiana. 
Arizona,    Idaho,   V/ashington,    and  Oregon.      In  Virginia  it  was  very   severe  on  young 
fruit  at  Blacksburg,   causing  almost  complete  loss  of  the  fruit,   according  to 


! 
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ProEime.      It  v/as  first  noted  there  on  April  25.      In  Arizona  it  was   serious  causing 
destrAction  of  fruits  and  v/as  particularly  prevalent  in  the    Snowflakc  region 
of  Navajo  County  v/hcrc  it  v;as  first  observed  June   7*      I^  Idaho  it  v/as   serious 
in   some   sections  and  in  Oregon  it  is  considered  the  v/orst  gooseberry  disease, 
probably  reducing  the   yield  10%.      In  the   latter   state  it  is   co-extensive  v/ith 
the  host,    except  that  it  v;as  not  found  on  Coast  plantings  that  v;ere   examined. 
It  v;as  first   reported  May  9  from  MoKeo,    Oregon.      In  a  recent  article   Artliur 
Frank^  has  reported  on  the   control  of  this  disease  for  Washington  and  he   recom- 
mends at  least  three  applications  of   lime-sulphur,    (a)    lime-sulphur  l-30»    ^P" 
plied  when  the  buds  have  burst  and  leaf  tips   show   green  about  one-quarter  of 
an  inch;    (b)   lime-sulphur  I-40,    applied  just  before  blossoming  time;    (c)   lime- 
sulphur  1-4*^,    just  after  blossoming  time.      In  bad  cases  or  with    susceptible 
varieties  further  applications  may  be  required. 

1.     Frank,   Arthur.      Currant  ard    gooseberry   troubles.      Berry  Grower  1-^:   5- 
April  1921. 

Dov/ny  mdldow  caused  by  Plasriiopara  ribicola  SchrdJt- 

This  rare  dov/ny  mildew  was  reported  from  Ccos  County,    Oregon,   by  Barss, 
The   disease  v/as  uiiirrrportant,   causing   only  rlight  damage   oven  v/hore  most  abundant, 
and  may  be   confined  tc   tho  moist,    mild  Coast   climate.      It  v/as  first  noticed  June 
13   at  Coquillc.     No   Sphaerothcca  irdldcw  v/as  found  associated  with  it. 

Other   diseascG 

Leaf  STQot  caused  by  I'ycosphaerclla    Arossulariao   (Pr.)    Lindau  -  Collections 
of  this   leaf   spot   on  gooscberxy  were  made  in  Mow  York,    Indiana,    ard   Illinois. 

Blister  rust  caused  by  Cronartdum  ribicola  Pisch.   von  V'aldh.   -   reported 
from  Connecticut  and  other   states  both   on  cultivated  and  v/ild  gooseberries. 

Diebrck  caused  by  Eotr/tis  sp.  -  reported  from  Coos  and  Marion  Counties, 
Oregon  (importance  not  know-n,  probably  scattering  throughout  v/cstcrn  Oregon  and 
more  common  than  reports  indicate,    first  report  May   20,    Aumsville .    -  Barss). 


CRANBERRY 

Only  tv/o  reports  from  collaborators  concerning  diseases  of  the   cranberry 
were  received. 

Blosr.om  end  ret,   presumably   caused  by  Fusicor.cum  putrefacicns   Shear  oc- 
curred  in  Oregon,    v/hcre  Barss  reports  it  as  the   worst  disease  of  cranberries. 
In  the   Clatsop  County  cranberi-y    section    spraying  as  pr-actlced  appears  not    ootr- 
pletely   successful  against   this  disease,    according  to  Barss. 

Early  rot   caused  by  Guignardia  vaccinii    Slicar  -   reported  from  New  Jersey. 


CRANBERRY  -  Literature  II7 


Several  iir^^ortant  publications   (l-G)   on  cranberry  diseases  and  their  control 
have  been  issued  recently. 
Recent  literature: 

1.  Prackcr,    S.   B.      Pal^c  blossom  in  cranberry  inspection  records.     Proc. 

Ann.     Meet.   V/isconsin  State  Cranberry  Grow.   Assoc.  33:   44-46-      1920. 

2.  Rudolph,   B.   A,      The  principal   diseases  of   cranberries   in   .Wisconsin. 

Proc.   Ann.  Meet.  V/isconsip  State  Cranberry  Grow.   Assoc.    34:  20-26.   I92I, 

3.  Shear,    C.    L.      The  present  cranberry  disease  situation.      Proc.      Ann.   Moet. 

Wisconsin  State  Cranberry  Ctrow.   Assoc.   33:   7-18.     192O.    (Discussion: 
p.  11-16.) 

4'  Cranberry  diseases  and  their  control.     U.    S.   Dcpt.  Agr. 

Farmers  Bui.   I08I:    1-22.      Doc.   l^aD . 

5.  Stevens,   N.  E.  and  H.   P.   Bergman.      The   relation  of  v/ater-raking  to  the 
keeping  quality  of   cranberries.      U.    S.   Dcpt.   Agr.  Bui.  960.   Aug.   1921. 

6.  Stevens, N.E.  V/a tor- raiding  and  keeping  quality.     Proc.   Ann.   Meet. 
V/isconsin  State  Cranberry  Grow.   Assoc.  34:    6-8.   I921. 


^WLBERRY 

A  new  disease,    characterized  by  enlarged  portions  of  the  fruit,   has 
recently  been  determined  by   Sicgler  and  J^nkins^  to  be  due  to    Sclerotinia 
sarunculoides  n.    sp.     The  typo  Tutorial  was  collected  at  Scranton,    Soutli  Carolina, 
\ferch  1921.      liidwig  reports  the  disease  as  more  abundant  than  usual  last  year,   and 
states  that  while  it  is  only  locally  important,   when  once  established  it  completely 
prevents  the  production  of  berries.      This  disease  has  also  been  reported  from  Texas 
by  Taubenhaus^,    as   "pop-corn"   disease. 

Leaf  spot  caused  by  yrycosphaerella  morifolia    (Pckl.)   Lin.   -  reported  from 
Pulton  County,    Indiana. 

Texas  root   rot;    caused  by  Ozonixim  omnivorura  Shear  was  very  prevalent  in  Texas 
according    to  Taubenliaus,    ^0%  reduction  in  yield  being   reported  for  the   state. 

Powdery  mildew  caused  by  Phyllactinia  corylca  (Pcrs.)   Karst.   ani  Unc inula 
geniculata  Gerard  -  were  reported  as  occurring   in  Ohio  in  a  recent  publication  by 
Bruce  Pink3.      Apparently  these  mildews  were  collected  in  some  year  prior  to  I92I. 

1.  Sicglcr,   E.   A.,  ard  A.   S.   Jenkins.     A  new  Sclerotinia  on  mulberry. 
Science  n.    s.   55:      353-354-      March  3I,   1922.     No.   I422. 

2.  Taubcnhaus,   J.   J.      On  a  peculiar  disease  of  mulberry  fruit.     Nature 
Study  Rev.   I7:      282-285.      Illus .   Oct.    192I . 

3.  FinL;,    Bruce.      Notes  on  the  povrdcry  mildews  of  Ohio.      Ohio  Jour.    Sci. 
21:   211-215,      April  1921. 


Il8.  CITRUS  -  Can^cer 

DISEASES  OF   SUE-TROPIOAL  FRUITS 

CITRUS 


Canker  caused  by  Bacterium  citri    (Hasse)    Jchle 

The  report  of   the   Departrrent  of  "^itrus  Canker  Eradication  of  the  Florida 
State  Plant   Board      sho'vs   that  up  to  September   3^»    1921  no  new  citrus   trees  were 
found  in  Florida  infected  with  canker.      The   general   sumrcary  of  the    situation  then 
stands  as  was  reported   last  year  in  the  Plant   Disease  Bulletin,    except  that  two 
of  the  Properties  v/hich  v;erc  classed  as    ''infected"   on  December  3I>    l^^Q  were 
taJccn  out  of  this   class  and   declared  no  longer   "danger  centers." 

The   disease  was  reported  by  Edgerton  as   still  present   in  several  locali- 
ties  in  Louisiana,   ars)  recent  v;ord  from  that   state   indicates  that  the   satsuma 
growers  of  the   Lov/er  Gulf  Coast  are  in  grave  danger  on  account  of  citrus  canker. 
Satsuma  grotvers  of   Louisiana  arc  petitioning  tlx   state  Lcgislatui-e  for  an  ap- 
propriation  to   combat  the   disease.      IIo  otiier  reports  concerning  occurrence  in 
the   United  States  were  received  dvu'ing  the   year. 

A  study  as   to  tlio   cause  of  resistance  to  canker  has  recently  been   reported 
by  McLean   .      He   studied  the   Szinlcura  mandarin  which   is  resistant  to  citrus 
canker,   and  a   Florida   seedling  grapefruit,  which  is    susceptible.      Differences 
in  the   stomata  were  discovered  which  may  explain  the  rcf.son  for   resistance.      In 
the  mandarin  the   external  opening  is  narrov;,   practically  excluding  water,   whereas, 
in  the   grapefruit  variety,    the  external  opening  is   larger  permitting   water  to 
enter . 

In  the  Philippines  H.    A.    Lec-'^  reported  progress  in  citrus  canker  control. 
He  used  Bordeaux  and  Burgundy  mixtures  v/ith    some    success.      Good  control  v/as 
seciJired  on  the  more  resistant  kinds  of   grapefruit,   but  poor,    or  no  control,   was 
secvtred  with  tlio   susceptible   types.      Regarding  this,    Lee  says: 

"The    conclusion  is  apparently  safe  that  control  upon  the  very 
susceptible   I5.me   and  grapefruit  varieties  is   not  economically  feasible 
oy   the  methods  employed.      Upon  the    sweet  oranges  of  Florida  origin  and 
such  varieties  of  loss   susceptibility,    control  rray  be  practicable; 
fiirthcr  vrork  is  nov^   in  progress  upon  this  point.      The   sweet  orange  of 
the   sc-called  Mediterranean  varieties,    some  of  the    lemons,   and   the 
Unshiu  orange  varieties  comprise  a  class  of   fruits  of  very  moderate 
susceptibility;    control  apparently  would  bo   economically  practicable 
on   such  varieties.      Control  v/as  very  easily  obtained,    and  wat^  hardly 
necessary  upon  the  mandarin  orange   varieties,    the   calamondins,   and 
the   citrons . " 

Attempts   to  obtain  ccmplcto  eradication  of  canker  vdthout  destruction  of  the 
trees   resulted  negatively  in  a   small  plat.      At  the   c-nd   of  his  paper   Lee   concludes: 

"In  a  district  or  region  in  whicli  the  extremely  .'susceptible 
varieties  ^:uch  as  the    limes   and  grapefruits  constitute  the    important, 
commercial   orchards,   cither  complete  eradication  of  the   affected 
host  plants  or   substitution  of  less   surxoptible  hosts  is  apparently 
the  orJLy  means  of  preventing   severe  losses  from  this   disease.      Prom 
the   results  presented  in  this  paper  such  is  not  the   case,   hov/ever, 
with   the   less  susceptible  species."  * 
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Scab  attributed   to  Cladqsporiura  citri  Massce 

According   to  J.   R.   Winston,    of  the   United  States  Department   of  Agriculture, 
citrus  scab  occurs  in  India,    SoutJi  China,    Formosa,    Japan,    Hawaii,    Paraguay, 
Brazil,    the  Canal   Zone,   Yucatan,    Louisiana,    L'i.'^siEsippi,    Alabama,    Florida,    Cuba, 
Isle  of  Pines,   Porto  Rico,   and  the    Lesser  Islands  of   the   West  Indies.      It  has 
also  been  reported  from  the   Canary  Islands  and  the   Union  of  South  Africa. 

During  192I  the  Plant  Disease  Survey  received  reports  of   scab   from 
Florida,   Alabama,    Louisiana,    Porto  Rico,   ar.d  ■'ho  Cgnal   Zone.      In  Florida,    J.    R. 
Winston  reported  the  disease  as   goriora'..   throu^-hov.t  the   citrus  bolt  on  grapefruit, 
causing  rind  blemish  a:v1    '.'.oaf  ar.;.   -^^/if  ;.•■.■  £i('r.r..      As  a  disease  of  r.iirr.ery   stock, 
\7inston  reports  it  as  boing   of    .-^reat  irriport.'rncc  in  Florida,    stu:;ting   the    grov;th, 
crinkling  the   leaves,    f.nd  scar/ing  twigo       An  estimate  of  25%     reduction  in  growth 
of  nursery  stock  was  maJt;  for   TjZ.V .      In  grapefruit   grovos  and  also   in  nurseries 
the   disease  appeared  to  be   los?  a'buniar't  than  last  year  or    the  average  year.      In 
Alabama,   Winston  reports  more  of  tlio   disca.Ee  than  usual  on  satsumas  in  Baldwin 
and  Mobile  Counties.      The  m.ajority   cf   satsuma  groves  had  more   or   less   scab  in  them. 
In  Louisiana,    C  \7.    Edgcrton  reported   scab  in  the    soutlicrn  part  of  the   state 
causing  considerable   injury  to   satruman.      It  was  as  prevalent  as  usual  according 
to  Edgerton.      Prom  Porto  Rico,    Latz  reports   scab  as  less  prevalent    than  usual, 
causing  only  a   slight  loss,    and  f^rom  the   Canal   Zone  very   good   specimens  of   scab 
were  collected  Pebrviary  18,    I921,   by   Zetek  ard   Ilolino  and    sent  to    tlie  Plant 
Disease  Survey. 

Scab   was  first  observed  by  Vanston  in  Florida  during  January   on  nursery 
stock  ard  on  February  1   on  grapefruit   trees    (Arcadia,    Florida) .      In  Alabama  the 
earliest  recorded  appearance   for  the   year  was   daring   March  at  Hammond.      Peltier 
and  Frcderich^  have  recently  reported  concerning  the   relation  of  v/eathcr    to   citrus 
scab  epidemics  in  Alabama  and  find  that  the   late  spring  with   late  development  of 
new  groY;th  is  favorable  for  an  outbreak,    whereas  an  oarly   spring  and  early   season 
tends  towards   scab  escape  in  that   the  first  spring  growth  is  about  complete  when 
optimum  conditions  for  infection  occur.      Under  Alabama  conditions,    a  light  or  bad 
scab  year  can  bo   predicted,    according  to  Peltier  and  Prcdcrich,   by  the  monthly 
mean   temperature  during  March,    a  low  average  indicating   severe   scab  and  a  high  one 
light  infection.      Tnz  mean  temperatures   for   March   I92I  wore  much   above  normal  in 
Florida  and  the  Gulf  Coast  States   so   that,    according   to   that   theory,    there  should 
have  been  less   scab  than  usual.      This  se^ms  to    check  vith  reports  for  the  most 
part,    although  more   scab  on  satsiAmas  v/as  re;X>rted  from  Alabama  last  year. 
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Regarding  the  relation  of  weather  to  ccab  infection,  J.  R.  Winston  states 
that  if  the  weather  is  wet  v/hcn  parts  arc  susceptible,  infection  is  likely  to 
occur,  but  if  the  weather  is  dry,  very  little  infection  develops  regardless  of 
temperature.   The  spring  of  1^21  was  quite  dry  in  Florida  v/ith  very  little 
infection.  V/hen  svmacr   rains  came  on  infections  became  abundant  on  parts  then 
in  ruECoptible  stage. 

In  their  work  on  citrus  canker,  Peltier  and  Prcdcrich  made  notes  on 
the  susceptibility  of  various  citrus  plants  to  scab  and  they  reported  that  the 
disease  appears  to  be  strictly  limited  to  the  citrus  fruits  and  their  hybrids. 
In  the  abstract  of  their  paper  they  gave  the  susceptibility  of  a  considerable 
number' of  citrus  hybrids  and  concluded  that,  "Scab  susceptibility  is  not  as 
clear  cut  as  that  observed  for  canker  and  appears  to  be  influenced  by  reaction 
of  the  host  plant  to  environmental  conditions  csscnti?!  for  scab  infection  and 
subsequent  development  of  disease." 

Lemons  are  very  susceptible  to  scab  and  \7inston  says  that  the  disease 
is  largely  responsible  for  the  failure  of  the  lemon  industry  in  Florida.  He 
states  that  all  commercial  varieties  of  grapefruit  except  Triumph  and  Royal 
arc  quite  susceptible  and  that  rough  lemon,  sour  orange,  calamondin,  bitter 
sweet,  tangelo,  and  some  varieties  of  avocado  are  very  susceptible.   In  nurser- 
ies he  mentioned  that  stocks  such  as  rough  lemon  and  sour  orange  are  very 
susceptible,  being  much  more  severely  attacked  than  grapefruit.   Satsumas  in 
Alabama  arc  also  very  susceptible,  according  to  'Jinston. 

Regarding  scab  control,  Winston  reports  that  excellent  results  follow 
where  copper  sprays  are  applied,  both  on  grapefruit  and  on  satsvunas .  Sulfur 
sprays  do  not  control  scab  effectively  under  severe  conditions.  Most  of  the 
satsuma  groves  in  Alabama  were  well  sprayed  and  excellt-nt  control  resulted  in 
practically  all  cases  where  copper  sprays  were  used.  Growers  who  used  sulf\jr 
sprays  did  not  get  gocd control.  In  nursery  stock  occasional  applications  of 
copper  sprays  are  every  effective. 
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MclanoEC  caused  by  Phomopsis  citri  Pawcett 

Melanosc  was  reported  to  the  Survey  from  Florida,  and  Edgerton  in  Louisiana 
stated  that  although  the  disease  was  not  seen  it  was  probably  present.   From 
Florida,  C.  P.  Burger  sends  the  accompanying  statement  and  map  (Fig.  21)  concern- 
ing melanoso  in  I92I.  As  v/ill  be  noted  Burg-..r  rent  out  a  large  number  of 
questionnaires  concerning  thic  disease  and  the  map  is  based  on  the  results  of 
this  inquiry. 

'=1  have  included  a  map  shov/ing  the  distribution  of  melanose. 
The  figures  on  the  map  are  the  ai'v^rage  percentages  taken  from 
500  ansv^ers  to  the  inquiry  s>,nt  out.   You  can  sec  that  the  disease 
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is  wornc  on  the  V;:.st  Coact  and  through   the   center  of   the    state. 
Very  little  disease  ic  prcrcnt  on  the  East  Coart. 

"The   Icttcrc  also   chov/  th^t  the    seedling   (orange   trees)   arc 
the  worst  affected  and   grapefruit  corcec  next.      Perhaps  one 
reason  for   this  distribution  is  that  there  arc  more   seedling 
groves  on  the  west  coast  and  through  the    center  of   the    state 
than  on  the  cast  coast.      There  may,    of  course,   be  other  factors 
entering   in,   but   I  an  not  yet  sure." 


J.   R.  V/inston  state 
Florida,  but  was  of  about 
the   citrus  belt,   particu- 
larly on  properties  v/herc 
there  is    considerable 
dead  v;ocd  in  the   trees, 
causing  brown  spots  on 
fruit  and  lesions  on 
twigs  and  leaves.      An 
estimate  of   0750,000 
loss  is  niade  for  the 
state.      It  was  first 
observed  by  V/inston 
April  1  at  Orlando.      ^11 
varieties  or  oranges  and 
grapefruits  are   suscep- 
tible,   and  Bordeaux  oil- 
ciTiulsion  spray   gives 
excellent  results, 
according  to  V/inston. 

Brown,    T.    A.   Mela- 
nose  of  citrus 
fruits.    Citrus 
Industry.   £'4: 
3-4.      April 
1921. 

Mclanosc 

of  citrus. 
Proc.  Florida 
State  Hort. 
Soc.  33 
(1920): 
1GG-I&8. 
1921. 


s  that  the  disease  was  less  severe  than  in  1^20  in 
the  average  prevalence,  occurring  throughout  the 


=  Severe 

=  Moderate  1 

-=--Sirght 

Fig.  21.   Importance  of  rr.olanosc  in  Florida, 
1921.   (After  map  prepared  by  0.  F.  Burger.) 
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Tear    ctain  caused  by  ruat  niitcs    (formerly  attributed  to  Colic  to  trichum 

glocosporioidcc  P&nx . ) 

This  injury  which  affects  principally  the  round  orange   and  grapefruit 
in  Florida,    particularly   grapefruit,    hac   recently  been   studied  and  reported  by 
V/incton-'-  who   concluder  that  practically  all  of  th^   co-called  v/ithcr-tip  tear 
ctain  in  Florida  is   caused  by   rust  mites  rather  than  a  fungus.      He    states   that 
it   is  not  impossible    that  Coll cto trichum  may   cause   some    tear   staining,   but  if 
it  does   it  must  bo    extremely   rare. 

1.  \7incton,    J.    R.      Tear-stain  of   citrus  fruits.      U.    S.   Dcpt.   Agr .    Bui. 

924:   1-12.   Jan.  1921. 

2.   Tear  s-lrain  of  Floriaa  citrus  fruits,  its  cause  and 

control.   Proc.  Florida  State  Hort.  Soc.  33  (192O):  122-127 . 
1921. 

Stem  end  rot  caused  by  Fhomopsis  citri  Pawcctt  and  Diplodia  natalensis  Ey. 

Regarding  this  disease  Fulton,  V/inston,  and  Bowman  have  recently  re- 
ported-that  the  effects  of  these  two  fungi  on  the  fruit  arc  so  closely  similar 
as  to  be  indistinguishable  in  the  early  stages  except  by  laboratory  methods,  and 
that  the  life  habits  of  the  fungi  appear  to  be  cl'^scly  parallel.   They  arc  dif- 
ferent, however,  as  regards  temperature  roqv-ireDents,  Dipledia  m.aking  its  best 
growth,  for  the  temperatures  tested,  at  So'^F.  and  Phorerpsis  at  77°  F,   Regarding 
the  geographic  distribution  of  these  rots  ard  their  relation  to  temperatures,  the 
above  investigators  report  as  follo'.vs: 

"In  Florida  Ciplodia  stem  end  rot  infection,  contrary  to  pre- 
vious opinion,  occurs  generally  over  the  state.   Its  slower  rate 
of  development  at  ordinary  tempcraturcr ,  as  compared  with  Phomopsis 
has  resulted  in  the  latter  showing  up  first  in  fruits  really  in- 
fected with  both  fungi.   V-Tiilc  Phomopsis  occurs  in  the  major  por- 
tion of  the  citrus  belt  of  Florida,  there  arc  some  sections  of  its 
southernmost  portion  that  appear  to  be  free  from  it.   In  such  sec- 
tions Diplodia  effect  is  not  masked  by  the  more  rapid  growth  of 
Phomopsis,  and  has  long  been  recognized  there  as  the  cause  of  stem        i 
end  rot. 

"In  Porto  Rico  all  of  the  stem  end  rot  so  far  studied  has  been  of 
the  Diplodia  typo,  conditions  there  being  similar  in  this  respect 
to  southernmost  Florida. 

"In  California  the  Phomopsis  type  of  stem  end  rot  has  boon  rc- 
rently  found  by  Dr.  0.  F.  Burger^  from  certain  definite  localities 
of  limited  extent." 

In  1921  Winston  reports  somewhat  less  Phomopsis  stem  end  rot  in  Florida 
than  last  year  and  that  it  was  r.uch  worse  in  the  spring  months  (crop  set  I92O) 
than  in  fall  months  (crop  I921) .   He  states  that  is  is  a  very  serious  disease 
in  old  groves,  especially  those  with  lots  of  dead  v.'ood  present.   It  is  usually 
not  severe  in  young  groves,  and  is  likely  to  be  prevalent  where  mclanosc  is 
abundant.   In  fact  the  distribution  of  the  two  diseases  practically  coincide. 
Oranges  arc  much  more  susceptible  than  grapefruit  but  differences  in  varietal 
susceptibility  were  not  observed. 
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Tabic  18.      Losses   to  Florida   citrus  fruits  from  stc m  ^nd  rot  caused  by 
PhomopGJG  citri   and  Diplodia  natalcnsis,    as   shovm  by  examination  of   cars  at 
destination  by   food-products   inspectors   of  the   Bureau  of  Markets  and  Crop 
Estimates. 


Grapefruit 


Oranges 


Tangerines 


Number  cars 
with  decay 


Percent 
stem  end  rot 


Number  car: 
with  decay 


percent 
stem  end  rot; 


Number  cars 
with  decay 


Percent 
stem  end  rot 


Shipping  season*  beginning  October  I5,  I92O  and  ending  June  7,  I92I  (crop  set  1920^ 


1 

it 

21 


57 
14-20 

i-G 


G 
3 

32. 

39 


20-30 
10-1^ 

Av.    7 


Shipping  season*   beginning  October  21,    I92I  to  January  iG,    1^22    (crop  set  1^21 ) 


1 
2 

21 


27 

10-13 

2-9 

A77~b 


2 

12 

31 


30-45 
10-23 

2-'-) 

Av.    9 


55 
2 
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*The    shipping  season  includes    the  crop  of  om    entire  growing   season. 

Stem  end  jr*ot   caused  by  Diplodia  v/as  reported  by  T/Iatz  from  Porto  Rico  as 
common  and  injuring  about  10%  of  the    crop. 

1.  Pulton,    H.   R.,    J.    R.    Winston,    ard   J,    J.    Bowman.      Stem  end  rot  of 

citrus  fruit,      Citrus   Ind.    2^2.    ]_o,    22.      Dec.    I92I. 

2.  Burger,    0.    P.      Decay  in  citrus  fruits  during  transportation.      Mo. 

Bui.    Calif.    Dcpt.    Agr.   9:    3G5-37O.      Sept.    I92O, 


Y/ithcr   tip  and  anthracnosc   attributed   to  Colic  to tri chum  glooosporioides  Pznz. 

Anthracnoso  v/as   reported  by  V/inston  as   about  the   same    as  usual   on  grape- 
fruits in  Florida,   but  was  of  minor   importance.      It  v/as  mostly  confined  to  the 
cast  coast  but  there  was   some    along   tho  v/est  coast  in  Leo   County  and  in  the 
central  part  of   the    state.      According   to  V/inston  all  commercial  varieties  of 
grap?.fruit    arc   apparently  equally   susceptible,    and  spraying   is  of  questionable 
value . 

The  wither  tip,    resulting  in  a  dying  back  of   twigs   and  yellovdng  of 
foliage  both  of   orange   and   grapefruit,    v/as  more  prevalent  than  last  year  or   the 
average  year  and  occurred  throughout  the   citrus  belt,   being  very  prevalent  in 
groves  on  thin,    high  and  dry   soils.      Grapefruit  was  more   susceptible  than  orange. 
As  usual,    it  was  most  conspicuous  on  under-nourished  trees  or   in  groves  which 
had  not  been  handled  properly. 

In  a  recent  publication'^  Burger  states  that  the  reason  fot  the  more 
severe  injury  in  Florida  than  in  California  is  the  greater  rainfall  in  the 
former  state.      The    spores   of  the    fx^ngus  must  have  an  abundance   of   m.oisturc  in 
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order  to  germinate  and  the  dry  summer  in  California  ±3   not  favorable. 

The  disease  was  reported  from  southern  Louisiana  v/here  it  was  of  minor 
importance. 

1.   Burger,  0.  F.   Variations  in  Colletotrichum  gloeosporioides.   Jour. 
Agr.  Res.  20:   723-73G.   Fob.  I,'l921. 

V/ither- tip  of  lime  caused  by  C-loeosporium  limetticolum  Clausen 

Lime  wither-tip  waE  reported  by  V/inston  as  occurring  in  about  the  same 
localities  in  Florida  from  which  he  reported  it  last  year.   It  was  apparently 
less  prevalent,  however,  than  in  1*520,  probably  en  account  of  the  dry  weather. 
This  is  the  only  major  disease  of  lime  in  Florida,  being  present  in  practically 
all  of  the  groves  and  affectitig  25%  of  the  plants.  A  loss  of  (J^^^'-'O  was' esti- 
mated for  1921.   The  Key  or  Mexican  lime  v/hich  is  the  only  commercial  variety 
of  consequence,  is  very  susceptible  to  infection. 


Mettle  leaf  (cause  undetermined) 


Fig.  22.   Areas  in  Florida 
where  mottle  leaf  is  most  prevalent 
according  to  J.  R.  V/inston,  1^21 . 


'-^ 


Mottle  leaf  Y;as  reported 
from  Florida  ard  the  Philippines 
during  I92I.  \7inston  regards  this 
ar;  one  of  the  major  diseases  of  oranges  in  Florida, 
mottling  the  leaves,  reducing  annual  growth,  and  kill- 
ing' back  the  tv/igs.   He  makes  an  estimate  of  about, 
0250,000  loss  in  Florida  for  I92I.   Oranges  are  more 
susceptible  than  grapefruit.   The  Pineapple  variety  is 
quite  susceptible.   Trees  on  root  stock:.-  not  adapted 
to  particular  soil  tyre,  such  as  sour  orange  on  high 
pine  land  are  likely  to  be  mottled.   Deep  plowlrig 
sometimes  seems  to  induce  mottling.   Excessive  use  of 
lime  on  thin  soil  is  almost  certain  to  be  followed  by 
mottle  leaf. 

\7here  the  injury  is  apparently  induced  by  lime 
the  use  of  organic  matter,  such  as  cover  crops  or 
stable  manure,  is  very  efficient  in  control. 

In  the  Philippines,  Leo^  has  ob.'^erved  that 
certain  stocks  are  conducive  to  mottle  leaf.   Thus 
trees  upon  puramelo  stock  were  badly  affected,  while 
trees  upon  mandarin,  orange,  and  calamondin  stocks 
under  the  same  conditionr  did  not  mottle. 


V: 


1.  Lee,    H.   Athorton.      Tlie  relations   of   stocks  to   mottled  leaf  of  citrus 

trees.      Philippine  Jour.    Sci.    18;      85-35.      Jan.   I92I . 

2.  Kenney,    V/.   ?.   and  A.    B.   Cumr^ins.      Composition  of  normal   and  mottled 

citrus   leaves.      Jour.    Agr.    Re-.   20:      lol-igi.      Nov.    I92O. 
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Blue  mold   rot   caused  by  Pc-nicillium  spp . 

Blue  mold  rot   was  reported  from  Florida  but,    apparently,    there  was   less 
of  it   than  usual   as   conditions  v/ero  not   especially  favorable  for   its  develop- 
ment.     This  year  it  was   confined  mainly   to   the  packing  house.      Grapefruit   seems 
to   stand  rougher  handling  than  oranges,    according  to  Winston,   and  fruit   from 
certain  localities   seems    somewhat  predisposed   to   the   trouble.      In  the  markets 
considerable  blue  mold  rot  v/as  prevalent,    as  usual.      Tl-iree  hundred  and  forty- 
four  cara  of  California  oranges  inspected  betv/cen  the  dates   of   January  4  ^-^""^ 
October  3I   showed   an  average  of  5^  blue  mold   rot,    while  342  cars  of   Florida 
oranges  inspected  during   the   same  period  showed  an  average  of   G%  decay.      V/ith 
grapefruit,    242   cars  from  Florida  inspected  betv/een  January  4  ^^'^  '^'^^^   7 
shov/ed   6%  blue  mold   rot,      Only   two  cars,    which  averaged  ^%  infection,    of 
California   grapefruit  were  inspected  during  the    same   period.      In  133   cars  of 
California  lemons   there  v/as  an  average  of  0%  decay  between   the  dates  of  March 
2  and  October  8,   and  in  39  cars  of  Florida   tangerines  "]%  decay  v/as  found  from 
January  3  to  March  21. 


Dieback   (cause  undetermined) 

Pig.   23.      Occurrence  of 
dieback  in  Florida,    according   to 
Winston,    I92I . 


Dying  back  of   trees 
"ammoniated"  fruit,    v/as  more 
prevalent  than  usual   in  Florida, 
according   to  V/inston,    and  v/as  one  of   the  mo 
portant   citrus  diseases,    probably   causing 
01,000,000   loss.      Bluestone  applied   to    th.e   ground 
scmetimes   gives   good  results  if  the    soil  is   v/ell 
drained . 


im- 


Blaot  and  black  pit   caused  by  Bacterium  citriputeale   C 


These  diseases  have  been   shown  by  Fav/cett,    Home,   and   Camp-''  to  be  caused 
by  the   came  bacterium  v/hich  has   also  br.en  described  by   Lee  under  the   name   of 
Bacterium  oitrarefacicns.      Tlic   organism  causes  black  pit  only  in  southern  Cali- 
fornia,  but  in  northern  California  produces  both  blast  aiid  black  pit  abundantly 


1. 


Pav/cett,    H.    S.,    V/.    T.   Home,    and   A, 
pit.      Calif.    Citrogr.    6:      234. 


p.  Camp. 
May  1921 


Citrus  blast  and  black 
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Foot  rot   (cauce  undetermined) 

Poot   rot  v/as  reported  by  V/inrton  from  Florida  ac  a  diseai^e  of  major 
importance  in  old  needling  grovec,    and  alco  coming  into  grovec  on  lemon  ctock 
in  low  situationc.      The    cmallcr  amount  of    this   diceacu   this  year  ic  probably 
due   to    the  ununually  dry  weather.      A  foot  rot  causing    flight  injui^j'-   ir.    alco 
reported  from  Porto   Rico,    and  the   follovdng   reference  apparently  dealr:  with   a 
similar  diceace  in  South  Africa. 

Putterill,    V.   A.     Plant  disease  in  the  wortorn  province   II.      Collar  rot 
in  orange  treec.      Jour.   Dept.   Agr .    South  Africa  3:      259~2&3'      Illuc, 
Sept.   1921. 

Internal  decline   of  lemons    (non-parasitic) 

The   following  report  concerning  internal  decline  of  lemons   isi  California 
is  by  E,    T.   Bartholomew.- 

"Owing  to   better  m.arkot  conditions  which   warranted  regular  and 
clone  pickings  and  apparently  also   to   climatic  conditions  the   lone 
of  lemons  due   to   internal  decline  during  I92I  was  much  ?„CGr    tiian  in 
1920. 

"I  believe  that  a  description  of  this   trouble   has   not  yet  ap- 
peared in  print  and  the   following    cxirano.r}''    of  the   symptomr-   may  bo   of 
interest  to   the  public. 

"Tho   cause  of  the  ti-ouble   ]:no"/'n   as   internal  decline   of   lemons 
is  not  yot  definitely  known,   but  the  problem  is  being  worked  upon 
at  the   present  time.      It  Ir   a  physiological  malady.      About   the  time 
tJie   fruits  begin  to   mature  there  is    an   internal  physiological  break- 
ing dovm  of  tile   cells,   first  in  the   rind,    just  outside  of  the   fleshy 
pulp,    at  the   stylar  end  of   the  fruit.      Coinoidcnt  vdth  the  breaking 
down  of  the  cells   a  pinkish  to   rust-brovm  deposit  of   gum  appears. 
Ac   the   trouble  progresses  the   tisrues  in   the   core  and   in  the   fleshy 
pulp  break  dovm  also  ard    lose  v/ater.      If  allowed  to   remain  on  tho 
treec  a  quarter   to  one-third  or  moi-e   of  the    fruit  v/ill  becom.e   inter- 
nally broken  down  in  this  manner.      Abovit   this    time   an  abscission 
la.yer  forms  and   the  fruit   drops. 

"It   is  often  difficult,    especially   in  the   green  fruit,    to   detect 
the  trouble  because  there   ir    no   c:<:ternal   evidence  except  a  possible 
change  in  the  color  of  the  rind   at  tho    stylar  end  of  the   fruit.      The 
breaking  down  of  the  cells  does  not  appreciably  progress  after   the 
fruit  has  been  removed  from  the   tree. 

"The  malady   is  a   serious  one  for  not  only   as  much  ac  10-G0% 
of  an  entire  pick  may  be   affected  but   those  lemons,   many  of  which 
because  of   lack  of   external  evidcnco,    it    is   impossible    to    cut  out, 
appear  to  be   weaker  and  thus  more   susceptible    to  disease  during 
storage  or   shipment." 


Reference 


Bartholomew,  E.  T.   Bearing  of  water  relation  to  internal  decline  of 
lemons.  California  Citrograph  7:   120^  I28-I29.   Fob.  1^22. 


CITRUS  -  OtJicr  diceacec  I27 


Other   diceaccc 


Hail  head  rust  caused  by  Cladosporium  horbarurn  ci tricolun  Fawcctt  - 
reported  by  V/inston  from  Florida  ai3  prevalent  in  many   localities,    but  espe- 
cially  in  Pinnelac   and  Brevard  Gountier,    cauring  a   cpotting  of  the  fruit  and 
killing  of  a  few  twigr. 

Bli,'^ht   (caur;e  undetermined)  .     Probably  not  more  than   20  proportion  are 
affected  with  thic  dlcoar.e   in  Florida,    according    to  Winnton.      It  causec  a 
dov/  v/illing  and  cubcequent  deatli  of   tree. 

Black   cpot  caused  by  Phoma   citricarpa  McAlp.   -   reported  from  Formosa 
and  China  by   Lee^ . 

Sun  and   sulfur   rpray  burn.      C.   F.   Burger  furnishes  the  following   noto 
concerning   thic  trouble   in  Florida.      "On  account   of   the   dry  weather  there  has 
been   a  good  deal  of   sun-burned  fruit.      Also   the   grower  spraying   in  the   heat 
of  tl-ic  day  has   injured  his  fruit.      In  some  local  groves   I  have   seen  injury 
produced  by    sun  and    spray  to  the   amount  of  5/°-" 

Citrus  root  nematode   (Tylonchus   semipenetrans  Cobb).      During   the  year 
Byarsl  has   reported  on  this  disease.      He    states  that  the    initial  report  of   the 
nematode  was  from  California   and  since  that  time   it  has  been  collected  from 
Florida,.    Spain,   Malta,    Palestine,    Australia,    and  Algeria.      Byars   collected 
the  disease  in  three  localities  in  Florida,   namely;   CJlen  St.  Mary,   Gainesville, 
and  Brooksville,    all   of  which  are  places  where  there  has  been  considerable 
introduction  of  citrus    stocks  from  other    states  or  foreign  countries. 

Chlorosis.      The   soil  relation     of   citrus  chlorosis  is   discussed  by 
C.  B.   Lipman3 . 

Literature 

1.  Byars,    L.   P.    Notes  on  the   citrus   root   nematode,    Tylonchulus   remi- 

penetrans  Cobb.      Phytopath.    11:    90-93-      P^^-    1921 • 

2.  Lee,    Henry  Atherton.      Black  spot  of  citrus  fruits  caused  by  Phoma 

citricarpa  KcAlpine .      Philippine  Jour.    Sci,    I7:      Gyj-Q\l. 
Dec.    1920. 

3.  Lipman,    G.    B.      A  contribution  to  our   knowledge  of    soil  relation- 

ships with  citrus   chlorosis.      Phytopath.    11:    301~3^?-      -^^S- 
1921. 

4.  Reinking,    Otto.      Citrus  diseases  of  the   Philippines,    southern  China, 

Indo-China,    and   Siam.      Philippine   Agr.   9:    I2I-179 .      Jan.    and 
Feb.    1921. 


FIG 


Rust,  probably  caused  by  PhX£OEil.li  il-^i  (Cast.)  Arth.  -  reported  from 
Rockdale  County,  Georgia,  May  2,  I92I,  and  from  Texa: . 

Anthracnose  caused  by  Glomcrulla  cingulata  (Stonem.)  S  &  von  S.  wac 
reported  by  Ludwig  from  South  Carolina  as  important  locally  in  the  south- 
eastern part  of  the  state,  and  by  Taubenhaus  from  Texar ,  as  unimportant. 
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Canker  caused  by  Macrophoma  fici  Aim.  <?;  S.   Trace  reported  from  Texac. 
Leaf  spot  cauced  by  Cercocpora  c'p .      Trace  reported  from  Texan. 


DATE 

Leaf  rpot  cauced  by  Graphic la  phoenicic  (Mong.)  Poit.  was  reported  from 
Eoutheactern  California  "by  J.  G.  Brown.   It  wac  ceriouc  on  three-year  old 
ceedlingc  at  the  Govornracnt  Station  at  Bard,  practically  destroying  the  leaves. 
Apparently  the  variety  Deglet  Noor  ^vai:  very  succeptible.   Burning  over  the 
nursery  ic  advised.   This  process  does  not  kill  the  seedlings,  according  to 
Mr ,  Shamblin . 

Smut  -  reported  from  Texas . 

Leaf  spot  caused  by  Exosporium  palmivorxtm  Saco.  -  reported  from  Texas. 

Fruit  rot  acrociated  with  Ivlacrosporium  and  Kelminthosporium  spp.  was 
reported  by  J.  G.  Bro^m  from  Arizona.  All  varieties  were  a.ttackcd  but  the 
I>e^let  Noor  v/as  the  most  susceptible.   Spraying  with  Bordeaux  mixture,  5~5~5^' 
three  times  gave  a  25%  greater  harvest. 


PINEAPPLE 

Root  rot  of  pineapple  in  Hawaii  has  been  shovm  by  Carpepter-'-  to  be 
associated  with  Pythium  butler i  Subr. 

1.  Carpenter,  C.  v;.  Morphological  studies  of  the  Pythium-like  fungi 
associated  with  root  rot  in  Hawaii.   Hawaiian  Sug.  Plant  Asm, 
Expt.  Sta,  Bui.  3:   59-G5.   Aug.  1^21 . 

Red  wilt  (cause  undetermined)  wac  reported  by  J.  P..  V/inston  as  very 
prevalent  in  the  pineapple  sections  of  Florida.   He  estimates  that  the 
disease  is  probably  responsible  for  75%  of  all  deaths  of  plants  cue  or  more 
years  old. 


AVACADO.  MA^IGO.  PAPAYA,  GUAVA 

The  following  article  furniiahes  valuable  information  on  the  diseases  of 
these  fruits. 

Stevens,  H.  E.   Some  diseases  of  the  avocado  and  other  subtropical 
fruits.   Proc.  Pla.  State  Kort.  Soo.  33  (1920):  77~91.   1921. 
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DISEASES  OF  IWTS 


PECAN 


Scab  criusod  by   Fusiolaaiuni  cffueurn  V/int. 

The   apparently  general  distribution  of  pecan  ecab  in  regionc  where  the 
host  is   of   economic  irnportancc   ir   indicated  by   the  accompanying  mapa    (Fign.   24 
aM  25)    chewing   the  range  of   the  pecan  according   to  C .   A.    Reed    (The    pecan, 
U.    S.   Dcpt.   Agr.   Bur.    PI.    Ind.    Bui.   25I:   9.    I912),    and  also  that    of  the  disease 
as  it  haG  been  reported  to   the  Survey. 

The   following    statement  concerning  the  distribution  and  importance  of 
the  diccaso  during  I92I   is   by  J.   B.    Demarce,    of   the   Office   of  Fruit  Dioeace 
Investigations: 


"Scab  appears   to  have  caused  a  greater  Iocs   to  pecan  growers  dur- 
ing the   season  of  I92I   than  during   any  other    season  on  record.      It  was 
especially    severe  in  northv/ost  Florida  ard    south  and  central    Georgia. 
These   same   sections  wore  visited  by   frequent   rainy  days  and   a  heavy 
rainfall  during  LCay  and  July.      The   United  States  V/oathcr   Bui'cau  re- 
ports 24  rainy   days  at  Thomasvillo,    Georgia  for   the  month  of   July. 


is  native 

native  habitat  within  which 


C.   A 


Fig. 
Reed 


24. 
(U. 


^"^^    Area  to 'which   th;;  p^can 
t^ZZZf  Area   in  addition  to   its 

pecan  has  been   successfully  planted 
E^  Area  of  most  intensive  planting 
n?ZZ:-s  Area  of   scattered  planting 

Distribution  of   the  pecan  in  tJic   United  States. 
.    Dept.  Agr.   Bur.    PI.    Ind.    Eul.    25I:      9.      1912.) 
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"The  variety  Georgia  and  many  highly  cuccoptiblc  ccodlingr:  were 
a  total  locn  practically  throughout  the  southern  pecan  belt.   The 
Dclmac  v/ac  alco  a  total  locc  in  northern  Florida,  Georgia,  Alabama, 
and  Micciccippi  couth  of  latitude  32  and  the  dineace  v/ac  quite  severe 
on  thic  variety  ac  far  north  ac  Fort  Valley,  Georgia,  and  Montgomery 
Alabama.   An  extcncive  grower  reported  ccab  on  Delmac  for  the  firct 
time  near  V/inona,  Texan. 

"In  the  great  pecan  region  in  the  vicinity  of  Albany,  Georgia, 
the  Delmac  wac  an  entire  failure,  except  where  cprayed.   Alley  ccabbcd 
to  the  extent  of  ']^%   and  the  dicease  appeared  on  Schley  for  the  first 
time.   In  the  vicinities  of  Thomacville,  Georgia,  and  Itonticello, 
Florida,  Delmac,  Alley,  and  Van  Dcman  w-ere  a  total  failure  while  the 
locc  to  Schley  wac  from  50-75%  and  to  Mobile  from  35-40% 

"Since  this  pact  pcacon  wac  comparatively  dry,  along  a  narrow 
belt  bordering  the  Gulf  of  Mox-'co,  including  Mobile,  Alabama,  Pascagula, 
Ocean  Springe,  and  Biloxi ,  Misciccippi,  the  loss  from  scab  wac  confined 
princip^illy  to  the  varieties  Delmac,  Alley,  and  Pabct." 

Reports  v/hich  agreed  in  general  with  that  of  Demaree  v;crc  received  from 
collaborators  in  Florida,  Georgia,  Misciccippi,  Texas,  and  North  and  South 
Carolina.   Poctor  stated  that  scab  wac  found  in  nearly  every  orchard  vicited  in 
North  Carolina,  caucing  heavy  locc  in  m.any  cases.   According  to  Ludwig  the 
disease  was  important  in  the  central  part  of  South  Carolina.   Georgia  and 
Florida  reported  more  than  usual,  and  Mississippi  slightly  less,  confancd  mostly 
to  the  Gulf  Coast.   In  Texac  the  disease  v/ac  said  to  be  very  prevalent. 


1 


I 


Survey . 


+  =  Counties  from  which   ccab  was  reported  prior   to   I92I 
.    ^  Ccunticc  from  v;hich   ccab  wac  reported  during   I92I. 

Fig.    25.      Distribution  of  pecan   scab,    as   reported  to    -the  Plant  Diceaco 
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LoGijec  cstim'^.tcd  by  collaborators  v/crc  2%  in  South  Carolina  and  Tcxnc: 
and  4/^  in  Misciccippi. 

The   datcc  v/hcn  the   disease  v/as  first  noticed  and  the  periods  during 
v/hich   it  caused   greatest  injury  arc   given  in  the    following   tabulation. 

Table   19.      Pecan   .':cab.      Dates  and  places   of  first  appearance  and  period 
of  greatest  injury  as  reported  by  collaborators. 


State 


South  Carolina 

Florida 

Mississippi 


Date   of   f-jrst 
appear an Co 


Juno  25 
April  2 
Ivtiy   10 


Place  of  first 
app  e  a  r an  c  c 


Or.angcbui-'g 
Ocean  Spring: 


Period  of  greatest 
injury 


August  18  -  October  12 
June  a  nd  July 
Mp>y  20  -  June  10 


Regarding  the  susceptibility  of  varieticr,  Demaree  says: 

"The  following  standard  varieties  arc  quite  reristant  to  pecan 
scab:   Moneymaker,  Stuart,  Fro  tocher,  Teche,  aortir,  Success,  and 
Russell.   The  following  are  the  most  susceptible  standard  varieties 
and  about  in  order  as  nan-ed:   G^^orgia,  San  Saba,  Dolmar ,  Alley,  Van 
Deman,  Schley,  Fabst,  and  Mobile. " 

Dolmas  and  Alley  were  said  to  bo  most  seriously  affected  in  Georgia, 
but  infection  was  general  en  o-^h^r  varieties.   Meal  in  Mississippi  includes 
Alley  among  varieties  resistant  in  that  state:   Stuart,  Protschcr,  Moneymaker, 
Alley,  Teche,  and  Moore.   Surjccpuible  varieties  reported  by  Neal  were:   Pabst, 
Van  Dcmnja,  Success,  and  Schley. 

The  follovdng  statement  concerning  control  methods  is  also  from  Demaree': 
report: 

"\7hile  Bordeaux  mixture  has  proven  to  be  very  effective  in  con- 
trolling pecan  scab,  comparatively  few  growers  arc  spraying.   During 
August  and  Septcm.Ocr  of  this  past  season  a  severe  drouth  prevailed 
v^iich  apparently  lowered  the  vitality  of  tlie  trees.   Cn  account  of  this, 
all  orchards  sprayed  with  Bordeaux  mixture  shed  their  leaves  prematurely 
This  resulted  in  undersized  and  poorly  filled  nuts.   The  number 
of  trees  of  the  most  susceptible  varieties  are  becoming  less  each  year 
owing  to  the  general  practice  of  topworking  these  to  the  resistant 
varieties. " 

MoHatton  in  Georgia  and  Burger  in  Florida  both  said  tliat  the  disease 
could  be  controlled  by  spraying,  the  latter  recommending  the  use  of  Bordeavix 
4-4-50. 


Rosette  (non-parasitic)  . 
The  following  quotation  ir.  from  DeT:aree's  report:' 

"The  amount  of  rosette  does  net  vary  materially  from  year  to  year 
Possibly  25%  of  all  pecan  trees  in  roatheastcrn  United  States  show 
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some  symptoms  of  this  disease.   This  however,  does  not  mean  that  25% 
of  all  trees  are  non-productive.   Even  moderately  roretted  trees  often 
produce  good  crops  of  nuts . 

"It  is  unusual  to  find  an  orchard  v/here  some  rosette  is  not  present. 
Cn  the  other  hand,  wc  often  find  orchards  where  all  trees  are  more  or 
less  affected. 

"This  disease  is  closely  associated  with  certain  types  of  soil. 
It  is  prevalent  most  generally  in  impoverished  soils,  deep  sandy  soils 
or  badly  washed  hiJ.lsides-   Many  growers  are  nlov/ly  overcoming  the 
disease  v/ith  the  use  of  stable  manvro   and  cover  crops.  '■• 

South  Carolina;   More  than  usual  or  than  last  year.   Important,  ^%   reduction 
in  yield.   General  in  state.   First  appearance  January  I7,  in  Hopkins 
County.   Caused  most  ir.jvry   during  the  period  from  August  ^-2o.      Drier 
weather  than  usual  prcbaMy  responsible  for  increase  in  di  sease.  (Ludwig) . 

Georgia;   Same  as  usual,  always  important.   Occurs  in  central  and  southern 
Georgia.   (McHatton) . 

Mississippi:   Several  cases  of  pecan  rosette  have  been  observed  in  the  eastern 
part  of  the  state  (Clarke  Coirnty),  the  Gulf  coastal  section,  and  also 
here  at  the  horticulv.ural  orchards.   Not  nearly  so  severe  as  has  been 
observed  previously  by  the  v;ritcr  in  other  states,  especially  Georgia. 
(Ncal.) 

Recent  literature 

Bullard,  W.  P.   Pecan  rosette.   Amer.  Nut  Jour.  I5 :   62.   Nov.  I92I. 
Halbcrt,  H.  A.   Treatment  for  rosette.   Amer  .  Nut.  Jour.  I5 :  7-   '^^ly 

1921 . 
Palmer,  V/.  B.   Practical  treatment  of  rosette  with  marked  success. 

Am.cr.  Nut  Jour.  I4:  68.   June  192I. 
Rand,  Frederick  V.   Pecan  rosette;  its  histology,  cytology,  and  relation 

to  other  chlcrotic  diseases.   U.  S.  Dcpt.  Agr,  Bui.  IO38;  I-42. 

PI.  1-12.   M':-r.  20,  1922, 
Weaver,  V/.  A.   Pcean  rosette  -  a  practical  discussion.  Amer.  Nut 

Jour.  14;   (2G) .   30-31.   March  1^21. 

Nursery  leaf  blight  caused  by  Phyllosticta  caryae  Peck 

"The  nursery  leaf  blight  is  generally  present  in  all  southern 
pecan  nurseries .   The  disease  is  especially  severe  to  the  young 
trees  in  the  nursery  during  their  first  year's  grov/th.   The  severe 
spotting  of  the  leaves,  due  to  this  disease,  results  in  undersized 
trees  that  frequently  do  not  attain  a  size  sufficient  to  bud  by  mid- 
summer of  thoir  seccnd  year. 

"Five  applications  of  Bordeaux  mixture,  at  two  and  three  weeks 
interval  throvigh  the  spring  and  summer  m.onths,  effectively  controls 
this  disease  in  nurseries. 

"This  leaf  blight  is  also  occasionally  present  in  pecan  orchards 
but  is  found  here  only  under  conditions  similar  to  those  when  brown 
leaf- spot  is  severe."   (J.  B.  Dcmarec). 
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Meal   reported  the   disease  ac  causing   very   i^light  damage   in  nurGcricc 
in  the   southern  part  of  Mississippi. 

Brov/n  leaf   spot  caused  hy  Corcospora  fb£ca  R;ind . 

"Found  in  practically  all  pecan  orchards  throughout  the    southern 
pecan  belt.      The   fundus   causing    this  disearc   does  not   appear   to  be  a 
strong  parasite  and   does  not,  develop   the   spots  until  about  midsumrr.cr. 

"The  disease   is  not  considered   serious   to    thrifty,    rapidly   grow- 
ing trees  but  often  causes  prenaturc  defoliation   to   trees   in  neglected 
orchards  or   trees  v/calrened  with  rosette  or   borers.      This   leaf  spot  is 
also   frcquentl3/   found  doing  damage   in  orchards  where   the   trees   are 
planted   too   closely."      (Demarec) . 

South  Carolina:      Unimportant.      Reported  from  nursery  in  Orangeburg,    August  lo. 
(Ludwig) . 

Mississippi:      Present  in  many. parts  of  the   State  and   apparently  on  all  varieties 
of  pecans   as  well   as   seedlings.      Damage    slight.      (Neal.) 

Anthracnose   caused  by  Glomerella   cingulata   (Stonom.)    S.    &■  von  S. 

"Anthracnose   caused  by   Glorcvella   cingvtlata  occasionally  attacks 
pecan  nuts  at  or  near  the    end  of   the   groving    season.      Consequently, 
little   Iocs   is   incurred. 

"This  pecan   disease  was  not  observed  by   the   writer  this  past 
s-eacon  except  in  one  orchard  near  Americus,    Georgia.      In  this   case 
it   seemed  to  be    ascociated  witli  pecan   scab."    (Dernaree). 

The   disease  was   reported  from  Mississippi  as  causing   slight  damage  on 
Pabst  pecans  at  Ocean  Springs. 

Kernel   spot    (non-parasitic) 

"During   I921   reports  of   the-   presence  of  pecan  kernel   spot  have 
been  received  from  South  Carolina,    Georgia,    Florida,    Alabama,. 
Mississippi,    ard   Texas.      According  to  these  reports  the    less  was 
slight  in  all   sections  except  South  Georgia  and  North   Florida.      The 
varieties;    Curtis,    Schley,    and   Frotscher,    are  the   most   susceptible 
of  the  budded   sorts  to   tliis   injury.      The  writer  has  demonstrated  this 
past  season   (report  in  preparation)    that  this   trouble    is   caused  by 
punctures  of   the   southern  stink  bug,    Nezara  viridula  Linn.      The 
kernel   spot  is  only  present  in  localities  and   orcliards  where  this 
bug  is  present. 

"Since  these   spots  cannot  be    seen  until   the   shell   is   removed,    the 
amount  of  damage  dene  by  kernel   spot   is  difficult    to   determine.      Un- 
doubtedly,  many   growers  have  u'okno'vin.^ly  ma.-^keted    spotted  nuts.      The 
loss   in  one  Frotscher   orchard  naar  T^v'r.a-r/ille,    Georgia  was   estimated 
to  be   from  15-20%.      The   loss  in  a  5,000  pound  crop  of  Gurtis  near 
Blackshire,    Georgia  was  determined  by  the  writer   to  have  been   about 


134  PECAN  Kernel  spot 


62%.  A  grower  near  Valdocta,  Georgia,  reports  a  loss  of  about  75^ 
for  Schley.   In  a  Schley  orchard  near  Thomai'ville,  Georgia  the  loss 
was  about  10%."  (Deraaree). 


Miscellaneous  diseases 

Powdery  mildew  caused  by  Microsphaera  alni  (".7al.)  Salm.   South  Carolina 
(general,  unimportant);  Florida  (about  sane  as  usual);  Texas  (very  prevalent, 
loss  .1%) . 

Crovm  gall  caused  by  Bacterium  tumefaciens  E?S  &  Tovms.   Crovm  gall 
is  rarely  found  on  pecan  trees  and  is  a  disea5:e  of  only  minor  importance.   It 
was  observed  by  tiie  writer  at  only  one  point  (Cairo,  Georgia)  dut'ing  the 
season  of  I92I.   (Demares). 

Die -back  caused  by  Potryosphasria  berengeriana  De  Not.   Important 
locally  in  central  South  Carolina,  affecting  the  entire  orchai-d  in  some  cases. 
(Ludwig)  . 

Die-back,  cause  unknown,  perhaps  due  to  malnutrition,  was  reported  from 
several  places  in  Florida.   In  one  or  tv«ro  places  the  soil  was  of  a  sandy  nature 
and  no  fertilizers  had  been  applied.   (.Burger). 

Black-pit  (cause  unkvio^vn)  was  reported  by  Feal  as  causing  slight  loss 
in  Lauderdale  and  warren  Counties,  Mississippi. 
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VfALIJUT 


Fig.  2G.   Commercial  distribution  of 
English  v/alnut  in  California.   (L.  D. 
Batchelor.   Walnut  Culture  in  California. 
Calif.  Agr.  Expt.  Sta.  Bui.  332:   I44.   June 
l-r^Sl.) 
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Blight  caused  by  Bacterium  .juglandis  (Pierce)  E?S 

Bacterial  blight  of  the  English  walnut  was  first  reported  from  California 
in  l^Ol*^^  when  it  was  already  a  serious  trouble.   The  Pacific  Coast  and  New 
Zealand  were  the  only  regions  in  which  the  disease  was  knov/n  to  occur  until  1913? 
when  it  v;as  reported  by  M.  B.  V/aite  as  having  been  found  in  Texas  and  Louisiana^. 
Since  that  year  (McMurran,  I.e.)  its  presence  has  been  demonstrated  in 
Pennsylvania,  Delaware,  Lferyland,  the  District  of  Columbia,  and  Virginia.   The 
Survey  has  reports  from  the  additional  states  of  New  Jersey  and  Georgia,   Appar- 
ently the  disease  has  not  become  so  i'lrportant  in  the  East  as  it  is  on  tlie  Pacific 
Coast,  due  perhaps  to  the  later  infection  period  in  the  former  region.  (McMurran, 
I.e.) 

In  1921  walnut  blight  v/as  reported  from  Virginia,  V/ashington,  Oregon, 
and  California  as  follows; 

Virginia:   Moderate  infection  at  Shipman,  Nelson  County.   First  reported 
June  10.  (Promme) . 

\7ashington:   One  report,  Cowlitz  County.   (Dana). 

Oregon:   Same  as  average  year,  possibly  worse  than  last  year.  Most 

serious  ca\ise  of  los;;  to  crop.   Occurs  throughout  western  Oregon. 
Reduction  in  yield  2j%+',    ^0%   infection  found  in  one  212  acre 
orchard.   First  report  July   8  at  McMinnville.   Long,  cool,  moist 
spring.   No  resistun-c  kinds  grown  commercially.   No  method  of 
control  known.  (Lcrs-z)  . 

California:   This  diseo.se  v/as  unu;:ually  severe  in  this  state  during  I92I. 
The  disease  seemed  to  be  general.   Some  varieties  as  the  Eureka 
seem  to  be  more  resistant  than  others.   I  heard  the  manager  of  the 
V/alnut  Growers  Association  state  that  the  association  was  culling 
20  to  30%  more  tlian  ordinarily  in  packing.   In  addition  the  loss 
on  the  trees  would  amount  to  20-30%.   It  is  safe  to  estimate  the 
loss  at  40%  for  the  state ;  including  destruction  of  nuts  and  injury 
to  quality.   (Milbrath), 

Investigations  on  infection  and  resistance  of  varieties  to  walnut  blight 
were  conducted  by  C.  0.  Smith  at  Riverside,  California.   The  results  were  sum- 
marized by  him  as  follows3: 

"1.   The  source  of  the  natural  infection  of  the  walnut  blight 
organism  is  the  old  blight  cankers  on  the  tv;igr . 

"2.   The  blight  organism,  is  found  on  the  leaf  and  catkin  buda 
some  time  before  growth  begins  in  the  spring,  but  probably  causes 
little  or  no  infection  until  the  nev/  growth  begins. 

''3-   Dormant  buds  do  not  often  become  infected,  as  shown  by  in- 
oculation experiments,  until  new  tisrue  (visible  new  growth)  has 
developed. 

"4-   V/ater  as  fog  or  rain  and  po!'l-.:r  from  infected  catkins  act 
as  carriers  of   the  organism  and  in  its  distributicn.   The  soil  (fro.m 
experimental  work)  thus  far  does  not  seem  to  act  as  a  mjodium  in  v/hich 
the  organism  can  grow. 
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"5.      The    tents  of    several  commercial  varieties  of  v/alnuts   indicate 
differences   in  tl.eir   resistance    to  v/alnut  blight,    the   Ehrhardt  being 
less   susceptible    than    the  Placcntia  and   seedlings.      This   seems   to  be 
confirmed  by   orchard   observations.'' 
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AUC'ND 


Blcsscm  blirht  caused  by  Monilia  sp. 

This  disease  v/as  reported  on  almond  by  H.  P.  Barsr,  from  Douglas  County 
in  western  Oregon.   Very  fevv  almonds  are  grown  in  this  section,  but  these  are 
very  susceptible  to  this  "blight  and  year  after  year   they  .diow  much  loss  from 
Monilia  attack  on  tlie  blooms.   Lost  year  :'t  was  more  sevei'O  than  in  1920  and 
v/as  first  observed  May  27  at  Riddle, 

Other  diseases 

In  a  recent  California  bulletin-^  the  more  important  diseases  of  the 
almond  in  that  state  are  briefly  discussed.  Crov.n  gall  (Bacterium  tu-mefaciens) , 
Armillaria  root  rot  (Armillaria  nalleaj  ,  blight  (Cqi-yneun  bci.jerinckii) ,  shot 
bole  (Oercospora  circumsci.'-sa) ,  shot  hole  (Gloeosporiuri  ai-:iy,^dalinum.) ,  riASt 
Puccinia  pruni),  heart  rot,  die-back,  sour  sap,  and  fruit  drop. 

1.   Taylor,  R.  H.   The  almond  in  California.   California  Agr.  Expt.  Sta. 
Bui.  297:  1-84.   fig.  1-23.   Mar.  I92I . 
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Bacterial  blight  caused  hy   bacteria 

According  to  H.  P,  Barsr  this  is  the  most  serious  disease  of  young 
filbert  plantings  in  Oregon,  being  present  throughout  the  western  part  of  the 
state.   It  blights  the  shoots  and  causes  a  leaf  sjootting,  and  in  some  planta- 
tions 100^  of  the  trees  are  attacked.   This  vear  it  v/as  noted  first  on  April 
28  at  Corvallis.   The  varieties  Barcelona,  Du  Chilly,  and  V/hite  Aveline  are 
badly  attacked. 


FILBERT  -  Blight  137 

Blight  caused  by  Crypto sporella  anomala  (Pk . )  Sacc 

This  disease,  which  is  common  on  the  wild  American  hazel  (Corylus 
americana) ,  was  reported  on  the  cultivated  filtert  this  year  only  from  Yarrow, 
Maryland.   It  is  this  disease  that  has  made  commercial  filbert  culture  in  the 
East  impossible.   It  does  not  occur  on  the  Pacific  Coast  v/here  filberts  are 
nov;  being  cultivated  successfully  on  a  large  scale,  but  if  it  were  introduced 
there,  it  would  doubtless  do  great  damage  and  perhaps  even  wipe  out  the  industry 

This  whole  subject  has  recently  been  discussed  by  Barss-^  in  a  paper 
before  the  Western  Plant  Quarantine  Board  at  Victoria,  British  Columbia, 
June  7-10,  1921.   After  discussing  the  history  of  the  disease  and  telling  of 
its  distribution  and  imiportance,  Barss  urges  the  placing  of  an  embargo 
against  the  shipment  of  cultivated  and  American  wild  hazel  from  territory 
east  of  the  Rockies,  both  in  the  United  Ctates  and  in  Canada.   The  Y/estern 
Plant  Quarantine  Board  passed  a  resolution  asking  the  Federal  Horticultural 
Board  and  the  authorities  of  the  Dominion  of  Canada  to  investigate  the  problem 
and  to  take  action  on   it. 

1.   Barss,  H.  P.   Eastern  filbert  blight  problem.   Mo,  Bui.  California 
Dept.  Agr,  10:  25O-253.   July  1^21 . 


COCONUT 

Bud  rot  caused  by  Phytophthora  sp.   The  following  publications  concern- 
ing this  disease  have  come  to  atte.'tion: 

1.  Reinking,  Otto  A.   Coconut  bud  rot  in  the  Philippines.   Phytopath.  12 

Jan.    1922. 

2.  Ashby,    S.    F.      Relation  between  cacao  pod  rot  and  coco-nut  bud   rot. 

Agr.    News  20:      518.      Oct.    1^21 . 

Stem  bleedir^  disease  (cause  undetermined).   "Upon  coconuts,  stem  bleed- 
ing disease  has  core  to  our  attention  for  the  first  tin^e  during  this  year.   It 
is  very  common  in  Zulu  Archipelago.   This  is  the  first  report  of  the  disease 
from  the  Philippines."   (H-  Atherton  Lee). 


BRAZIL  TTUT 
(Bertholletia  nobilis  Miers  and  B.  excelsa  Humb.  &  Bonpl • ) 

During  the  past  y^ar  a  contribution  to  our  knowledge  on  decays  of  the 
Brazil  nut  has  been  m.dde  by  E.  R.  Spencer  (Spencer,  E.  R-   Decay  of  Brazil 
nuts.   Bot.  Gaz.  72:   2G5-292.  PL  C-12.   Nov.  I92I)  .   Spencer  studied  nuts 
obtained  from  wholesale  firms  in  c:.ica-:o  and  from  groceries  in  Urbana  ard 
Champaign,  Illinois.   It  is  probable  that  m.ost  of  these  diseases  originate 
in  the  rative  home  of  the  Brazil  nut,  but  on  the  other  hand,  infection  by  some 
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of  them  may  occur  under  unfavorable  transit  and  storage  conditions.   They  are 
of  considerable  economic  importance  in  the  marketed  product.   Decayed  Brazil 
nuts  are  v/ell  known  to  everybody- 

Black  crust  caused  by  Pellioniella  macrospora  Spencer.   Fully  5^  of  all 
diseased  Brazil  nuts  are  affected  vdth  this  disease,  according  to  Spencer. 
There  are  no  external  symptoms,  shells  being  of  normal  color  and  weight.   The 
kernel,  however,  has  a  dull  black  appearance  owing  to  a  thin  layer  of  dark 
mycelium  in  the  endosperm  layer.   Affected  nuts  are  often  covered  with  other 
fungi  such  as  Penicillium  or  Aspergillus.   The  organism  is  described  and  named 
as  a  nev;  species  of  the  hitherto  monotypic  genus  Pellioniella. 

YJhite  mold  -  Cephalosporjum  bertholletianum  Spencer.   This  is  not  so 
coriinon  as  black  crust  and  is  probably  responsible  for  less  than  1%   of  the 
Brazil  nut  decay.  No  external  signs  of  disease  except  loss  of  weight.   Kernel 
covered  with  white  mold,  yellov/  endosperm,  and  musty  odor  but  no  distinguishing 
taste.   The  fungus  characters  are  described  and  it  is  named  as  a  new  species. 

Dry  rot  caused  by  Fusarium  sp.   Shell  usually  mottled,  somewhat  lighter 
in  color,  and  the  nut  much  below  normal  in  weight.   The  kernel  often  adheres 
closely  to  the  shell  arxi  is  dry-rotted  throughout  and  filled  v/ith  inycelium. 
The  cultural  characters  and  morphology  of  the  fungus  are  given. 

Aspergillus  decay  caused  by  Aspergillus  sp.   No  external  signs  except 
perhaps  in  most  advanced  cases  when  the  weight  is  appreciably  lowered.   The 
kernel  shrinks  and  has  a  rancid  or  putrid  odor  and  sour  or  bitter  taste.  The 
fungus  fruits  on  the  outside  of  the  nut  and  the  mycelium  penetrates  to  all 
tissues.   The  fungus  is  described.  f 

Bacterial  decay  caused  by  an  undetermined  organism.   The  shall  of  affected 
nuts  is  black  and  greasy  and  usually  exhales,  a  rancid  odor.   The  kernel  is 
entirely  decayed,  and  shrinlcs  to  a  small. white  mass.  The  organism,  v:hich 
appears  to  be  a  nev/  one,  is  described  but  not- named.  * 

Actinomyces  decay  caused  by  Actinomyces  braziliensis  Spencer.  Occasion- 
ally found  among  Brazil  nuts.   Empty  but  normal  colored  shells,  which  when 
cracked  shov;  the  inner  v/all  covered  with  pinkish,  velvety  pustules,  character* 
izes  the  disease.   The  organism  is  described  as  a  new  species. 

Phomopsis  decay  caused  by  Phomopsis  be  rtholletjanum  Spencer .   Found  on 
one  nut  only.   No  external  sign,  kernel  rich  brov/n  in  color,  pycnidia  near  one 
end,  odor  pleasant  and  taste  agreeable.  New  species. 
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General  statement 


Most  of  the  data  v/hich  are  summarized  in  this  bulletin  have  been  fur- 
nished by  collaborators  of  the  Plant  Disease  Survey.  Many  of  the  general 
conclusions  also  have  been  contributed  in  the  same  way.  An  attempt  has  been 
made  to  give  credit  not  only  for  facts  but  also  for  ideas.  The  genesis  of  an 
idea  cannot  always  be  determined,  but  it  is  hoped  that  due  credit  always  has 
been  given.  The  compiler  has  interpreted  facts  as  well  as  possible  and  has 
drawn  conclusions  which  it  is  to  be  hoped  are  accurate.  V/herever  it  has  been 
possible  collaborators  have  be«n  quoted  directly.  Those  referring  to  material 
contained  in  this  publication  are  requested  to  cite  the  original  contributor 
if  possible. 


*  Summaries  of  diseases  of  cereal  crops  in  the  United  States  for  the  years 
1918,  1919,  and  1920  have  been  given  in  U.  S.  Dept.  Agr.  Plant  Dis.  Bui.  Sup- 
plement 4:  119-159.  1919;  8:  1-81.  1920 ;  15:  II5-I7G.  1921. 

Temporary  appointment  while  on  leave  of  absence  from  the  Minnesota  Agricul- 
tural Experiment  Station  and  the  Offioe  of  Cereal  Investigations,  United 
States  Department  of  Agriculture. 
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Introduction 

Cereal  and  forage  crop  diseases  were  not  so  destructive  in  1921  as  in 
some  previous  years,  although  the  toll  v>iiich  they  exacted  from  these  crops  v^as 
greater  than  it  should  be .   It  is  evident  from  reports  of  collaborators  that 
gratifying  progress  is  being  made  in  the  control  of  easily  preventable  diseases 
such  as  most  of  the  cereal  smuts.  Many  collaborators  call  attention  to  the  fact 
that  cereal  seed  treatment  is  being  practiced  quite  generally  in  those  areas  in 
which  these  crops  are  grown  intensively.   Better  cultural  practices  no  doubt  con- 
tribute also  to  minimizing  losses  from  some  diseases,  especially  those  which 
cannot  be  controlled  easily  by  seed  selection  or  seed  treatment.   Rapid  progress 
also  is  being  made  in  controlling  diseases  by  the  use  of  resistant  varieties. 
This  is.  true  of  such  diseases  as  black  stem  rust  of  wheat  and  oats;  the  leaf 
rust  of  wheat;  bunt  of  v/heat;  flag  smut  of  wheat;  foot  rot  (so-called  take  all) 
of  wheat;  spot  blotch  and  foot  and  root  rots  of  barley  and,  to  some  extent,  of 
loose  smut  of  wheat. 

Collaborators  are  contributing  considerable  information  on  the  epidemiologjr 
of  diseases.  I,:uch  information  is  accumulating  on  the  factors  which  conduce  to 
the  development  of  disease  -  cultui-al  practices,  soil  conditions,  weather  condi- 
tions, and  crop  geography.   A  fairly  accurate  study  of  the  relation  of  the  last 
two  factors  to  the  distribution  and  severity  of  diseases  can  be  made  from  the 
Survey  records.   In  fact,  many  valuable  principles  could  be  deduced  if  some  of 
the  records  v/ere  more  complete.   The  Office  of  Plant  Disease  Survey  is  under- 
taking such  studies  as  rapidly  as  possible  but  must  depend  largely  on  the  reports 
of  collaborators  for  data.   The  Survey  is  making  an  effort  not  only  to  record  the 
cccurrence  of  diseases,  but  also  to  study  their  epidemiology. 


'leather  and,  diseases  in  19^1 

The  weather  during  the  winter  of  1920-21  and  during  the  1921  grovdng 
season  was  such  as  to  favor  the  rapid  development  of  many  diseases  early  in 
the  season  and  to  inhibit  their  progress  later.   The  almost  unprecedentedly 
nild  vdnter  made  it  possible  for  such  pathogenes  as  the  rust  to  develop  and 
spread  almost  continuously  on  fall  sown  grains.   The  high  temperatures  and 
fairly  abundant  rainfall  in  the  spring  also  contributed  to  the  rapid  develop- 
ment of  these  diseases.   Ho^vever,  the  intensely  hot,  and,  in  many  regions,  dry 
weather  in  June  and  July  ripened  the  cereal  crops  prematurely  and  checked  the 
development  of  som.e  diseases,  such  as  the  rusts,  and  probably  prevented  the 
development  of  others,  such  as  wheat  scab.   local  variations,  of  course,  occurred. 
While  the  hot  weather  checked  the  development  of  some  diseases,  the  damage  due 
to  drought  and  heat  v;as  increased,  thus  complicating  the  estimates  of  losses. 
This  probably  is  true  of  rusts.   In  many  regions  the  small  grain  crops 
ripened  so  quickly  -  two  weeks  earlier  than  normal  in  some  localities  -  that  no 
accurate  estimate  could  be  made  of  the  damage  caused  by  diseases.  In  so  far  as 
possible  the  weather  relations  have  been  discussed  in  connection  with  each 
disease.  It  is  to  be  hoped  that  more  complete  correlations  can  be  established 
in  the  future. 
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Wheat  production 

The  three  accompanying  maps  (Figs.  27,  28,  29),  show  the  geographic  dis- 
tribution of  wheat  in  the  United  States  in  1919-   These  are  based  on  fit^ures  of 
the  1920  census  and  are  adapted  from  maps  supplied  by  the  Offices  of  Farm  Manage- 
ment and  Cereal  Investigations  of  the  United  States  Department  of  Agriculture 


Fig.  27.   Distribution  of 
all  wheat,  I919. 


Pig.  29.   Distribution  of 
spring  wheat,  1919- 
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Classes  of  wheat 


Pig.  30.   Distribution  of  hard  red  spring 
wheat  in  the  United  States. 


The  following  general  statements  concerning  the  six  commercial  classes  of 
wheat  have  been  supplied  by  the  Office  of  Cereal  Investigations,  and  the  text 
figures  are  adapted  from  maps  supplied  by  the  same  Office. 

Under  the  Official  Grain  Standards  of  the  United  States,  wheat  is  graded 
in  six  commercial  classes  as  follows:  (l)  hard  red  spring,  (2)  durum,  (3)  hard 
red  winter.  (4.)  soft  red  winter,  ('1)  common  white,  and  (G)  white  club. 

Hard  red  spring 
"V  wheat  (Pig.  ^0)    is  grown 
principally  in  the  north 
central  part  pf  the 
United  States,  where 
winters  are  too  severe 
for  the  production  of 
winter  wheat.   The  states 
of  North  Dakota,  Minnesota, 
and  South  Dakota  lead  in 
its  production.   Nearly  I4 
million  acres  of  this 
class  of  wheat  are  grown 
annually  in  the  United 
States,  comprising 
nearly  one- fourth  of  the 
total  wheat  acreage.   Al- 
though there  are  24  distinct  varieties  of  hard  red  bpring  wheat,  about  two-thirds 
Of  the  acreage  of  this  class  consists  of  the  one  variety,  Marquis. 

The  strongest  flours  for  bread  making  are  produced  from  hard  red  spring 
f/heat.  .  . 

Durum  wheat,  (Pig.  3I)  is. grown  in  almost  the  same  region  as  hard  red 
spring  wheat,  ^e  leading  states  in  its  production  are  North  Dakota,  South 
pakota,  and  Minnesota.  The  region  of  heaviest  production  of  durum  wheat  is  just 

Oldest  of  the  Red  River  Val- ^ . 

ley  in  North  Dakota. 
About  four  million  acres 
of  dur^um  wheat  have  been 
grown  annually  in  the 
United  States  for  sever- 
al years-   It  comprises 
about  one- sixteenth  of 
the  total  wheat  acreage. 
Arnautka  and  Kubanka  are 
the  leading  varieties 
among  the  eleven  commer- 
cial durum  wheats  grov/n. 
D'arum  v/heat 

usually  yields  more  than 
hard  red  spring  wheat  in 
this  northern  spring 
wheat  region,  due  to  its 


Fig-  31' 
United  States. 


Distribution  of  durum  wheat  in  the 
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Fig.   32.      Distribution-  of  hard  red  winter 
wheat  in  the  United  States. 


greater   resistance   to   drought  and    to  black   stem  rust.      Much  of   the   durum  wheat 
is  ground  into  a  granular  semolin::.  from  which  macaroni,    spaghetti   and  other 
alimentary  pastes  are  made.      There   ic-   also  a  considerable   foreign  demand  for 
this  class  of  wheat. 

Hard  red  winter 
wheat  (Fig.   32)   is  grown 
principally  in  the  Cen- 
tral Great  Pladns  area 
where  dry   suinmers  and 
rather  dry  winters  pre- 
vail.    The    states  leading 
in  its  production  are 
Kansas,   Nebraska,    and 
Oklahoma.      Hard  red  winter 
wheat  is  not  well  adapted 
to  humid  sections.     More 
than  17  million  acres  are 
grovm  annually  in  the 
United  States,    comprising 
less   than  one-third  of   the 
total  wheat  acreage.      The 

leading  varieties  are  Turkey,    Kharkof,    and  Kanred. 

Hard  red  winter  wheat  is  used  in  the  manufacture  of  bread-making   ilour. 

Soft  red  winter  wheat   (Fig.   33)    is  largely  grown  in  the  humid  sections 
in  the  eastern  half  of   the  United  States.      The    states  leading   in  its  production 
are  Missouri,    Indiana,    Ohio,. 
and  Illinois.      About  iG 
million  acres  of  this 
class  of  wheat  are  grovm 
annually,   comprising  over 
thirty  per  cent  of   the 
total  wheat  acreage. 
About  65  varieties  are 
grown,    the  principal  ones 
being   Fultz,    Fulcaster, 
Mediterranean,   Poole,   Red 
May,    and  Red  'Jave . 

Soft  red  winter 
v/heat  is  used  in  the 
manufacture  of  both  bread- 
making  and  pastry  flours 
The  flour  from  this  class 
of  wheat  often  is  blended 
with   that'  of  hard   red 
spring  and  hard  red  winter 


Fig-   33-      Distribution  of   soft  red  winter 
wheat  in  the  United  States. 


wheats  for  making  a  stronger  bread-making   flour. 

V^ite  club  wheat   (Fig.   34)    is  grown  only   in  the  western  part  of  this 
country,   principally  in  the    three  Pacific  Coast  states,-  Washington,    Oregon,    and 
California.      In  some   sections  of   these   states  it  outyields  all  other  classes. 
Although  more   than  one  million  acres  of  white  club  wheat  are  grov/n  annually  in 
the  United  States,    it  comprises  lees  than  two  percent  of  the   total  wheat  acreage. 

White  club  wheat  is  used  in  making   starchy  flours  for  pastry  or   is 
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shipped  to   South  America  and  the    Orient 


Pig.    34-      Distribution  of   white  club  wheat 
in   the  United  States. 


Common  v/hite  wheat  (Fig.  35)  is  grovm  in  both  the  eastern  and  western 
parts  of  the  United  States.  It  is  the  leading  class  of  wheat  in  Washington, 
California,    Oregon,    and   Idaho,   and   is   also   important  in  New  York  and  Michigan. 

In  these   states  it 
usually  outyields   the 
other   classes  of  wheat. 
Over  three  million  acres 
of   corrmon  white  wheat 
are   grov/n  annually  in 
the   United   States.      It 
comprises  somewhat  more 
than  five  per  cent  of 
the  total  vrheat  acreage. 
More   than  ^0  varieties 
of   common  white  wheat 
are  grown,    the   leading 
ones  being  Pacific 
Bluestem,   Goldcoin, 


Fig.   35-      Distribution  of   common  v/hite 
wheat  in   the   United  States. 


F^arly  Baart,    Defiance,    Dicklow,    ard   Dawson  Golden  Chaff. 

Cormon  white  v/heat  is  used  in  making  pastry  flours  and  breakfast  foods 
and   to   some  extent  in  bread-making  flours. 


Bunt  caused  by  Tilletia  laevis  KUhn  and  T.    tritici    (Bjerk.)   Wint. 

Apparently  bunt  caused  less   damage   in  1921   than  in  1920,    or   in  an  average 
year.      Tilletia  laevis  seems  to  be  by  far  the  more  common  of  the  bunt  fungi, 
except  in  the   Falouse   district  of  the   V/est  where  T.    tritici  is  more   abundant. 
V/hile   it  is   not  possible   to  make  very   definite    statements  on  the  basis  of  this 
year's   reports,    since  many  pathologists   simply  reported  bunt  ard   did  not  differ- 
entiate betv/een  T.    laevis  and   T.    tritici,    it  is   quite  evident  that  east  of  the 
Mississippi   River  most  of  the  bunt   is  caused  by  T.    laevis.      The    same  thing 
is  true  in  the  spring  wheat  region.      In  Minnesota  and  the   two  Dakotas  T.    laevis 
certainly  is  more   abundant,,    and  T.    tritici  occurs  only  rarely.      V/hich   form  is 
principally   responsible   for  losses   in  the  hard  winter  wheat  area  is  not   indica- 
ted in  the   reports  of   collaborators,    although   it  probably   is  T.    laevis • 

Relative  prevalence  and   importance   of  bunt  in  1921 

Bunt  was  unimportant  east  of  the   Mdssissippi  River  during  the  past  year. 
Mot  a  single   state  collaborator   in  that  section  reported  more  than  1%  reduction 
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in  yield  on  account  of  the  disease.   In  the  Hew   Ingland  states  no  bunt  was 
observed,  and  the  same  is  true  for  South  Carolina,  Mississippi,  Louisiana,  and 
Wisconsin.  \Thile    it  is  quite  probable  that  the  disease  occurred,  it  apparently 
was  so  rare  as  to  attract  no  attention  v/hatever.   In  the  middle  western  states 
and  in  the  hard  red  spring  wheat  area  there  was  scarcely  an  appreciable  anount 
of^damage.   The  same  is  true  for  the  soft  red  winter  wheat  area,  especially  in 
Ohio,  Indiana,  Illinois,  West  Virginia,  Kentucky,  and  Tennessee.   However,  it 
was  more  prevalent  and  destructive  than  in  I92O  in  the  hard  red  winter  wheat 
region  of  Nebraska,  Kansas,  Oklahoma,  Colorado,  and  northern  Texas.   Learn  reports 
that  the  percentage  of  bunted  heads  in  fields  in  southeastern  Colorado  ranged 
from  5  to  55ro,  and  Melchers  states  that  in  Kansas  there  was  as  much  as  75%  of 
bunt  in  some  fields.   The  disease  also  was  quite  prevalent  in  the  state  of 
Coahuila,  Mexico.   It  was  present  in  practically  all  of  the  fields  visited  near 
Saltillo  and  in  some  fields  the  yield  was  reduced  by  at  least  25%.   It  was 
reported  that  there  was  less  bunt  than  usual  in  Montana,  although  the  estimated 
reduction  in  yield  for  the  state  was  /\.%.      In  Idaho,  Hungerford  also  reported 
that  the  yield  was  reduced  by  about  4^  on  account  of  bunt.   It  is  said  to  be  more 
severe  in  northern  Idaho  than  in  the  southern  part  of  the  state.   In  V/ashington, 
according  to  Heald  and  others,  as  many  as  50%  of  the  heads  in  some  of  the  fields 
were  destroyed  by  the  disease.   There  was  said  to  be  about  the  same  amount  as 
usual  in  Oregon,  v/here  the  most  found  in  any  one  field  was  40%.   Mackie  states 
that  bunt  was  quite  general  in  California,  but  that  there  was  less  than  in 
previous  years.   The  reduction  in  yield  in  California  was  about  2^.   As  is  well 
known,  in  the  drier  regions  of  these  western  states  soil  infection  may  occur. 

The  following  reports  summarize  the  situation  and  indicate  the  prevalence 
of  bunt  in  the  different  parts  of  the  country: 

Kew  York:   The  amount  of  covered  smut,  or  bunt,  caused  by  Tilletia 

foetens  found  in  winter  wheat  seems  to  be  negligible.   One  or  two 
heads  were  all  that  could  be  found  in  any  fields  with  the  exception 
of  tv/o  oases.   In  these  two  cases,  which  occurred  in  Niagara  and 
Montgomery  Counties,  there  was  one  and  three  percent  of  r.mut, 
respectively.   In  the  spring  wheat  no  covered  smut  was  found. 
(R.  S.  Kirby). 

Ohio:   This  trouble  has  been  conspicuous  by  its  absence  this  year  and  few 
fields  v;ere  found  with  more  than  a  trace  of  stinking  nmut.  (Clayton), 

Indiana:   Local;  not  as  much  as  in  previous  years.   (Jackoon) . 

V/est  Virginia;   Bunt  v/as  exceedingly  slight.   (Anthony  Berg). 

Kentucky:   According  to  reports  from  millers,  there  is  practically  no 
bunt  in  Kentucky  v/heat  this  yeai^.   (Valleau)  . 

Tennessee;   (Observations  made  during  April,  May,  ard  June  in  the  vicinity 
of  Knoxville,  Murfrecsboro,  Columbia,  Nashville,  Jackson,  and  Union 
City.)  Bunt  smut  was  actually  observed  only  in  a  few  fields,  and 
then  in  very  small  amou)-its.   The  damage  should  be  considered  very 
slight  to  none.   Many  growers  treat  the  seed  for  the  smut. 
(Sherbalcoff)  . 
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Nebraska;   Slight  general  infection  throughout  the  state.   Heavier  than 
last  year.   One  county  reports  20%  infection.   (Goss). 

Kansas;   Bunt  v/as  very  prevalent  this  year  causing  a  great  deal  of 
damage.   (Melchers  and  Stokdyk) . 

Stinking  smut  or  bunt  is  quite  generally  distributed  over  the 
state  again  this  year  and  is  serious  in  some  of  the  Kanred  fields 
sown  vdth  smutty,  untreated  seed.   (John  H.  Parker). 

Oklahoma:   (perry,  Newkirk,  Medford,  Enid,  Cherokee,  Alva,  Fairview, 

Watonga,  El  Reno,  Kingfisher,  Norman,  Oklahoma  City,  and  Guthrie.) 
Covered  smut  of  v/heat,  while  not  found  in  many  fields,  has  been 
serious  v/here  found.   For  instance,  one  field  near  Fairview  shov/ed 
a  loss  of  10%,  while  one  near  V/atonga  showed  a  loss  of  30%, 
(Stratton) . 

Colorado:   In  one  county  in  the  southeast  corner  of  the  state  it  was 
very  general;  reports  were  received  stating  a  loss  of  from  5~55^»- 
Farmers  were  very  much  concerned  and  desired  to  know  of  some  means 
of  control.   It  has  been  reported  from  several  other  localities  in 
the  state  and  a  field  was  visited  by  the  writer  where  there  was  a 
damage  of  25%.   The  smut  condition  in  the  southeast  corner  of  the 
state  is  the  v/orst  ever  brought  to  my  attention.   (Learn). 

Texas:   Reports  were  received  from  parties  at  Benton,  Texas  that  as  high 
as  5O/0  was  present  in  some  fields.   There  v/ere  fears  of  smut  ex- 
plosions in  threshing  machines  and  the  question  of  using  fans  on 
the  separators  was  considered  but  not  put  into  practice. 
(W.  H.  Tisdale). 

'■ashing ton:   (Yakima  Valley)   Bunt  of  wheat  is  more  prevalent  this  year 
than  usual.   (George  L.  Zundel) . 

Very  little  in  spring  seedings  but  some  heavy  infections 
in  winter  wheat.  Fields  showing  5^^%  or  over  have  been  observed. 
(Heald)  . 

Table  20.   Highest  percentages  of  bunt  in  individual  fields,  as  reported 
Dy  collaborators  of  the  Plant  Disease  Survey,  I92I, 


Statg 

Kansas 

California 
Washing'.on 
Texas 


Highest 
percentage 


P 
50 

30_ 


State 


Oregon 
Pennsylvania 
Nebraska 
Maryland 


Highest 
percentage 


40 
30 
20 

8 


state 


Delaware 
Michigan 
South  Dakota 
New  York 


Highest 
percentage 


The  following  table  (Table  21)  shows  the  amounts  of  bunt  during  1^21  as 
compared  with  1^20: 
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Table  21,     Relative  amount  of  bunt  in  I92I  as  compared  with  that  in  I92O 


Less  than  in  I92O 


More  than  in  1^20 


About  saxre   as  in  I92O 


West  Virginia 

Kentucky 

Tennessee 

Indiana 

Michigan 

Minnesota 

South  Dakota 

Montana 

California 


Nebraska 

Kansas 

Idaho 

Oklahoma 

Colorado 

Texas  (probably) 

Delaware  " 


New  York 

Virginia 

Maryland 

North  Carolina 

Georgia 

Arkansas 

Illinois 

Oregon 


There  was  about  an  average  amount  in  North  Carolina,  Georgia,  Arkansas, 
Illinois,  Ids^o,  and  Oregon,  while  Coons  reports  that  there  was  less  in  Michigan 
than  there  is  in  the  average  year. 

The  map  (Fig.  3^)  shows  the  prevalence  a.rd   gives  estimated  losses  caused 
by  bunt  in  I92I. 

Factors  influencing  the  arnount  of  bunt 


1.  Weather  conditions 

There  are  two  possible  reasons  for  the  unusually  small  emount 
of  bunt.   It  is  quite  probable  that  unfavorable  weather  conditions  reduced  the 
amount  of  the  disease.  Mackie  calls  attention  to  the  fact  that  winter  wheat 
did  not  become  infected  in  California  on  account  of  an  early,  dry  fall  in  I92O, 
and  Essary,  Hesler,  and  Sherbakoff  mention  also  the  effect  of  the  dry  fall 
of  1920  in  Tennessee.  The  fairly  dry  spring  probably  accounts  also  for  the 
relatively  small  amount  of  bunt  in  some  of  the  hard  red  spring  wheat  states 
and  in  some  of  the  soft  red  winter  wheat  states.   Several  other  collaborators 
comment  on  the  unfavorableness  of  the  weather  for  the  development  of  the  disease. 
However,  some  of  them  point  out  that  warm,  dry  weather  prevented  infection,  while 
others  suggest  that  cool,  wet  weather  prevented  infection.   It  would  be  desirable 
to  make  observations  on  the  exact  relationship  between  weather  conditions  and 
the  development  of  the  disease.  In  the  hard  red  winter  wheat  area,  in  which 
the  disease  v;as  more  prevalent  than  it  was  in  I92O,  it  is  probable  that  high 
precipitation  shortly  after  the  wheat  was  sown  may  have  been  responsible  for  the 
heavy  infection.  Melchers  mentions  the  probable  effect  of  heavy  precipitation 
in  Kansas. 

'  2.  Use  of  seed  treatment 

In  some  states  seed  wheat  apparently  is  more  generally  treated 
no\iir.than  previously.  Mackie  points  out  that  much  of  the  seed  wheat  is  treated 
in  California  and  that  this  fact  probably  accounts  for  the  reduction  in  the 
amount  of  bunt.  Jennison  states  that  this  is  true  in  Montana  also,  and  Essary, 
Kesler,  and  Sherbakoff  report  that  treatment  is  quite  general  in  Tennessee.  It 
is  quite  probable  that  the  general  use  of  methods  of  seed  disinfection  has  been 
responsible  for  the  reduction  in  the  aniount  of  the  disease,  since  the  Extension 
Divisions  in  several  states  have  made  campaigns  during  the  past  few  years  for 
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seed  treatment.   If  this  is  true,  it  is  highly  gratifying.   It  would  be  extreme- 
ly interesting  to  find  out  to  just  v/hat  extent  the  application  of  control 
measures  has  contributed  to  the  desired  result. 

Control  of  bunt 

Progress  has  been  made  in  perfecting  further  the  methods  of  seed  treat- 
ment.  Heald  and  Zundel  have  shown  that  seed  injury  caused  by  formaldehyde  can 
be  minimized  by  dipping  the  treated  seed  in  lime  water,  made  by  adding  one 
pound  of  lime  to  ten  gallons  of  water  (l,  pp.  18-I5). 

The  value  of  treating  badly  smutted  wheat  seed  is  shown  strikingly  by 
the  following  summary  of  results  obtained  by  the  Office  of  Cereal  Investigations 
in  experiments  conducted  at  Arlington  Farm,  Virginia: 

"The  seed  treatment  experiment  in  which  Seed  Pro  tec  to 
and  Formaldehyde  were  used  on  Purple  Straw,  C.  I.  1915> 
inoculated  with  T.  laevis  spores  by  Dr.  G.  M.  Reed  was 
thrashed  June  I4.  Yields  on  the  six  plats  of  I/40  acre 
each  in  the  test  are  uniform,  as  may  be  seen  from  the  figures: 
Check  Bu.  per  acre       Av.  bu.  per  acre 

Plat  No.  1  4.G 

Plat  No.  4  5.0  4.8 

Formaldehyde  treated 

Plat  No.  3  15.8 

Plat  No.  b  17.1  16.4 

Seed  Protecto  treated 

Plat  No.  2        ■        13.8 

Plat  No.   5  16.3  15.0 

"Stinking  smut  balls  composed  at  least  50%  of  what 
was  obtained  from  the   check  plats."      (J.   W.   Taylor,   Cereal 
Courier  I3:      I34.      July  20,    I92I. ) 

Further  experiments  have  been  made  on  the  use  of  ehemical  dusts  for  the 
control  of  bunt;    and  the   indications  are   that  the   treatment  of   seed  v/ith   copper 
carbonate  dust  or  v/ith  dehydrated  copper    sulfate  and  lime  will  scon  be  used 
generally.      The    advantages  of   this   treatment   are  quite   obvious.      Excellent  re- 
sults have  been  obtained  in  the  Antipodes,    and  also  in  California,   V/ashington, 
and  !/iinnesota.      It  is   quite  probable   that  experiments  have  been  made  in  other 
states  also,   but  information  is  not  yet  available.      The   follovang  statements 
summarize  the   situation. 

Washington;      Treatment  with  copper  carbonate  dust,    two  ounces  per  bushel 
recommended  by  Heald  and   Zundel    (l,   p.   18). 

The   following   seed  treatments  were   tested  on  tv/o  varieties 
of  spring  v/heat  that  had  been  heavily   smutted:      Hypoform,    chlorophol, 
copper  carbonate  dust,    anhydrous  copper    sulphate  dust,    bluest© ne  1-1 
sprinkle,    sulphur  ard  formaldehyde.     Perfect  control  was  secured 
by  the  following: 

1.  Hypoform  1  lb.   to  5  S^lI.   v/ater       "^0  minutes 

2.  Chlorophol  1  part  to  3OO  water  60         " 

3.  Copper   carbonate  dust  2  ozs.   per  bushel 

4.  Anhydrous  copper  sulphate 

1  part,  Calcium  carbonate 

1  part  2  ozs.  per  bushel 

5  Sulphur  20  lbs.  per  bushel 
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Seed  treated  with  formaldehyde  1  lb.  to  40  gallons  water 
and  the  bluestone  1-1  sprinkle  gave  traces  of  smut.   There  was 
practically  no  reduction  in  germination  in  the  case  of  hypoform, 
chlorophol,  copper  carbonate  dust  and  anhydrous  copper  sulphate 
treatments. 

Field  tests  secured  by  the  Extension  Plant  Pathologist 
point  to  the  probable  vAlue  of  the  copper  carbonate  dust  treatment 
in  reducing  the  smut  from  soil  contamination.  Present  information 
will  justify  the  conclusion  that  the  copper  dust  treatments  are  as 
effective  as  either  formaldehyde  or  the  bluestone  steeps,  more 
convenient  to  use  and  less  injurious  to  the  seed.   (Heald) . 

California;   Bunt  was  found  in  spots  where  the  seed  wheat  had  not  been 
treated,  one  field  being  found  with  65%,  but,  as  a  rule,  the  attack 
is  reduced  from  that  of  last  year.   Seed  treatment  is  more  ger^e rally 
practiced.  The  average  loss  for  the  state  may  be  given  as  1.5%- 
(Mackie) . 

Recent  notes  taken  in  the  srawt  plots  at  Fresno  indicate 
that  copper  carbonate  and  copper  sulphate-lime  dusts  do  not  injure 
the  seed  in  any  way,  but  on  the  contrary,  produce  better  stands  and 
more  advanced  grov;th  than  non- treated  seed.   Laboratory  examinations 
of  bunted  wheat  sown  in  the  soil  between  filter  papers  showed  no 
germination  of  bunt  spores  where  the  seed  was  treated  with  the 
copper  dusts  but  profuse  germination  of  non- treated  bunt  spores. 
(W.  W.  Mackie,  Cereal  Courier  I3:  38.  Mar.  I5,  I92I). 

The  tests  with  chemical  dusts  for  bunt  control  gave  very 
encouraging  results.   Copper  carbonate  dust  was  slightly  more 
effective  in  controlling  bunt  than  the  standard  bluestone  and 
formaldehyde  treatments.  Copper  carbonate  dust  did  not  cause  any 
appreciable  seed  injury,  while  both  bluestone  and  formaldehyde 
caused  considerable  injury.   (P.  N.  Briggs,  Cereal  Courier  I3 :  203. 
Sept.  10,  1921.) 

Minnesota:  The  following  tabular  summary  (Table  22)  of  results  with  copper 
carbonate  dust  is  taken  from  an  abstract  by  E.  B.  Lambert  and  D.  L. 
Bailey  (2) ,  The  experiments  were  made  on  spring  wheat  and  oats  at 
University  Farm,  St.  Paul,  Minnesota.   It  was  found  that  copper  car- 
bonate used  at  the  rate  of  two  ounces  per  bushel,  not  only  eliminated 
smut,  but  also  increased  the  yield. 

Table  22.  _  Results  of  experiments  conducted  during  1^21  at  University 
Farm,  St^  Paul,  Minnesota  on  the  use  of  copper  carbonate  dust  in  preventing  bunt  of 
wheat  and  smut  of  oats. 


Whe 

jat                  : 

:                       Oats 

Treatment 

Per  cent 
decrease   in 
germination 

Per  cent*    : 
bunt          : 

:   Per  cent 
•.decrease  in 
:  germination 

Per  cent 
smut 

Check 
Concentrated 

Formaldehyde    (5O-50) 
Standard  sprinkle    (I-32O) 
Copper-carbonate  dust   (2-4  oz.)    • 
*Average  of  several  tests. 

33-G2         : 
21-42         : 
See  text 

•    18,5    ; 

2.1        :' 
1,4        : 

0            f 

!            0 
0 

!              0 
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Resistance  of  varieties 

V/ork  still  is  in  proii-^'csG  in  various  places  on  the  development  of  varieties 
resistant  to  bunt.   Thu  following  s-.immary  gives  "briefly  the  results: 

Minnesota:   This  year  2^0  varieties  were  tested  and  of  these  several  were 
almost  immune  to  bunt,  while  a  number  arc  very  highly  resistant. 
Some,  including  some  hard  red  spring  wheats  and  some  durums,  are 
moderately  resistant.   (Stakman,  Lambert  and  Bailey)  • 

Oregon:   Turkey  Red  rather  highly  resistant.   White  Club  hybrid  types 
very  susceptible.   (Barss) . 

The  following  excerpts  from  the  Cereal  Courier  summarize  the  results  ob- 
tained by  the  Office  of  Cereal  Investigations  in  Virginia  and  in  California: 

Virginia:   The  past  season  was  a  very  favorable  one  for  the  development 
of  bunt  in  this  locality.   Percentages  in  most  of  the  varieties  were 
high  this  year  as  compared  with  almost  no  infection  last  year. 
About  250  varieties  and  strains  were  tested  to  determine  their 
behavior  toward  infection  by  both  T.  laevis  and  T.  tritici,  the 
tv/o  strains  of  the  bunt  fungus.   Of  these  wheats,  one  strain  each 
of  Gladden  and  Red  Hussar  v^ere  free  from  T.  laevis.  •  Other  strains 
shov/ed  from  5  to  70%  or  more  of  infection,   Kanred  shov.'ed  a  high 
degree  of  resistance  to  T.  tritici  but  none  of  the  varieties  or 
strains  was  entirely  free  from  infection.   Very  few  varieties 
showed  any  marked  degree  of  resistance. 

The  percentages  of  both  species  of  Tilletia  were  lower  in 
almost  every  case  in  23  varieties  of  wheat  sown  October  12  than  they 
were  in  the  same  varieties  sown  October  '^0,      In  this  set  of 
experiments  the  percentages  of  T.  lacvi_s_  were  generally  higher  than 
those  of  T.  tritici  for  the  sam.e  varieties.   None  of  these  varieties 
was  free  from  cmut  in  either  plat.   (V/.  H..  Tisdale.   Progress 
report  on  cere?.l  smut  investigations  at  Arlington  Farm,  Virginia, 
1921.  Cereal  Courier  I3:   280-284.   Nov.  30,  I92I.) 

California:   Although  it  had  not  been  noted  previously,  it  appears  that 
Hard  Federation  is  quite  susceptible  to  bunt.   Bunt  was  observed 
most  frequently  on  this  variety  and  at  Paso  Robins  a  heavy  infec- 
tion was  found  in  one  of  the  two  sovH.ngs.   At  this  poin.t  frost  had 
injured  badly  a  portion  of  the  plat  v;ith  the  remainder  about  normal. 
On  the  frosted  portion  a  bunt  infection  of  2<^%   v/as  recorded,  while 
on  the  unfrosted  portion  there  wa:3  a  2%   infection. 

On  the  V.liite  Federation  plat  only  a  trace  of  bunt  was  found 
on  both  the  frosted  ard  unfrosted  portions.   (V.  H.  Florell  (Chico). 
Cereal  Courier  13:   IO6-IO7.   June  10,  I92I.) 
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Loose  smut  caused  by  Ustilago  tritici    (Pers.)   Jens. 

Loose   smut,    as  usual,   was   very   generally   distributed  and    some   was  present 
in  practically  all   regions  where  wheat  is   grown.     While   most  of  the    collaborators 
reported  that  the    disease  was  general  apparently  it  was  not  so  destructive  as  in 
1920.      It  v/as  reported   to  be    less  prevalent  than  in  tlie   previous  year   in  eight 
states,    while   in  four   it   apparently  was  slightly  more  injurious   than  last 
season.      The   disease  apparently  did   the    greatest  damage  in  Pennsylvania,    Mary- 
land,   Virginia,    V/est  Virginia,    Kentucky,    Indiana,    Illinois,    I.'ichigan,    and 
Arkansas.      The   greatest  reduction  in  yield  probably  took  place   in  Michigan  and 
Kentucky  v/here  Coons   and  Valleau  estimated  5%  and  4%  respectively.      Apparently 
loose  smut  does  the   greatest  damage   in  the   soft  red  v/inter  wheat  area.      In  the 
hard  red  winter  \Yheat  section  of  northern  Texas,    Oklahoma,    Kansas,    and  Nebraska, 
the   disease   seems  to  be   of  little   importance.      In  the  hard  red  spring   wheat 
region  the  disease   also   is   of  minor  importance,    except  locally.      In  certain 
localities,    for   instance,    in  Minnesota  in  the  west  central  part  of  the    state,   as 
many  as  25%  of  the   heads  were   infected.     Wany   state  collaborators  report  that 
the   disease  is  insignificant  and  practically  all   of  them  state   that  it   is   not 
enough   to   justify  any   campaign  for  the   use   of  modified  hot  water  treatment.      In 
some    states,    however,    the  disease   seems  to  be   increasing   in  severity,    as   is 
shown  by   the   following   comments: 

New  York:      Loose    smut  presents  a  difficult  problem   to  the   New  York  fanner, 
The  loss  averaged  by   counties  in  New  York  was  1.8%.      Hov/ever,    this 
1.8%  loss  may  be  a  rather  high  field  average,    since  most  of  the 
larger  v/heat-producing   counties  had  from  a  trace   to  less   than   l/o 
of  loss.      This  seemingly  comes  about  by  two  factors  as  follows; 
First,    No.    G  Junior  is  the  principal  v;heat  of  the  main  producing 
area  and   this   variety   seems  to  be  resistant  to   loose  smut.      This 
fact  was  pointed  out   to   the  writer  by  Mr.    P.    R.   Perry   of  the 
Hickox-Rumsey  Company,    ard  the   writer's   subsequent  observations 
corroborated  this.      There  was   seldom  over   a  trace  of   loose   smut  in 
No.    G  Junior  wheat,    while   in  Dawson's  Golden  Chaff  and   Red  Rock, 
the  percentage  of  loose   smut  averaged  between  3  and  4  per  cent. 
The    two  highest  percentages  of  smut  found  in  any  one   field  of 
several  varieties  follows: 


WHEAT  -  Loose  smut  I53 

Red  Rock  19%,    Wayne  County;      12fo,    Monroe   County 

Dawson  Golden  Chaff       Z^%,    Oswego  County;      19fo,    Niagara  County. 

The   second  f-.o-i.or   is   that  the    farmers  in  the   main  v/inter  wheat 
producing   area  oLtairi-.c  their    seed  from  cleaner  fields.      Very  little 
hot  water  seed  treatment  was  used  by  farmers  questioned  by   the 
writer. 

Loose  smut  seems  to  be   a  smaller  factor   in  spring  wheat  than 
in  winter  wheat.      In  the  true   spring   v.'heat  region  of   New  York 
state  which   lies   just   south  of   the  St.    Lawrence   River,    only  about 
10%  of  the   spring   wheat  fields  have  over  1%  of  smut  and  m.ost  of  the 
acreage  had  only  a   trace.      (R.    S.    Kirby). 

Indiana;      Loose   smut   is  more   abundant,    generally   speaking,   than  usual 
when  the  v/hole   state   is   taken  into   consideration.      In  this 
connection  it  has  been  interesting    to  note  that  wheat  treated  v/ith 
hot  v/ater  in  I919,   while   it  gave  a  clean  crop  in  192O,    is  showing    . 
an  abundance  of   smut  this  year,    indicating   that  under  favorable 
conditions  for    infection  smut  may   increase  very  rapidly  in  treated 
v/heat.      It  is  practically   impossible    to  get  seed  plots  isolated 
and  I  am  now  inclined  to  think  that  smut  may    carry  for  some 
distance,    especially  in  bright  weather  when  there  is   a  good  breeze. 
I   see   no  reason  why  this    sliould  not  be    true,    though  I  do  not  believe 
we  have  very  much  data  on  how  the  loose   smut  will  spread.    (Jackson). 

Idaho:      Losses  from  loose   smut  of   wheat  have  been  increasing  each   year   in 
the   irrigated  sections  of    southern   Idaho.      This  year  the    amount   of 
infection  in  various   sections   surveyed  varied  from  one-half  to  8%. 
Dicklow  wheat,   which  is    considered   the  best  spring   wheat  for 
southern  Idaho,    appears   to  be   very    susceptible    to  loose  smut.      In 
connection  with  certification  work  conducted  by  the    University 
Extension  Division  a  considerable   amount   of  hot   water   seed  treatment 
has  been  carried  on.      In  som.e    instances  individual  farm.ers  have 
treated  their   own  seed  but  in  most  cases  a  member  of   the   Extension 
Division  has  aided  in  the  work.      Uniformly  good    results  have  been 
secured.      Loose    smut  has  been   controlled  and  no    serious  case   of 
injury  has  been  reported. 

A  rather  extensive  campaign  for  this   type  of  treatment  for  the 
control  of  loose    smut   of  v/heat  is  being  planned  for   this  year.     V/c 
arc  recommending  treating  only  a  small  amount  of   seed  for  a  seed 
plot.      (Hungerford) . 

The  highest  percentages  of   infected  plants  in  individual  fields  were  as 
follows: 

New  York  -  2&fo  Kentucky  -  7% 

Minnesota  -  25%  Maryland  -  0% 

Michigan  -  20%  Virginia  -  8% 

Penngrlvania     -  l8%  Oklahoma  -  ^% 

Indiana  -   15%  South   Dakota  -  3% 

Mississippi        -   12%  Montana  -  3% 

West  Virginia   -  10%  Oregon  -.5% 
Missouri             -     9% 
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The  map  (Fig.  37)  and  the  following  table  (Table  23)  give  the  estimated 
losses  from  loose  smut  in  1^21 . 

Table  23.   Losses  from  loose  smut  of  wheat  in  I92I. 


Approximate 

:                                               States 

Percentage  loss 

5% 

:     Michigan 

4% 

:      Kentucky 

3% 

■     Pennsylvania,   West  Virginia,   Maryland,    Arkansas,    Indiana, 

Illinois 

2.5% 

Virginia 

2% 

Vermont,   Georgia 

1.^% 

New  York,    Oklahoma,    Ii/!ontana,    Idaho 

1% 

Delaware,    Mississippi,    Iowa,    Utah,    Ohio 

Less  than  1% 

North  Carolina,   Missouri,   Wisconsin,   Minnesota,   North 

Dakota,    South  Dakota,    Kansas,   Colorado,   Washington, 

Oregon,    California,      (in  all  these  less  smut  than 

in  1920.) 

Several  collaborators  suggest  that  unfavorable  weather  conditions  at 
flowering  time  of  the  wheat  in  I92O  were  responsible  for  the  rather  small  amount 
of  smut  during  the  past  season.   Sherbakoff  suggests  that  wet  weather  at  flower- 
ing time  possibly  may  explain  the  small  percentage  of  smut  in  Tennessee,  while 
Barss  and  Mackie  suggest  that  in  Oregon  and  California,  respectively,  the  dry 
air  probably  prevents  abundant  infection. 

Susceptibility  of  varieties  to  loose  smut 

There  are  sharp  differences  in  varietal  susceptibility.   Stratton  states 
that  in  Oklahoma  Kanred  and  Black  Hull  Turkey  are  the  least  susceptible,  vihile 
Thomas  reports  that  in  Ohio  smut  is  particularly  prevalent  in  Goens.  Coons 
states  that  in  Michigan  loose  smut  is  the  most  common  cause  for  the  rejection  of 
inspected  fields  of  Red  Rock.   Eolley  observes  that  in  North  Dakota  both  the 
durum  and  bread  wheat  varieties  are  susceptible.   Promme  states  that  the  occur- 
rence of.  the  disease  in  Virginia  is  determined  chiefly  by  the  range  of  wheat 
varieties  and  that  it  is  an  important  factor  in  all  sections  in  which  Stone r  is 
the  predominant  variety. 

Very  probably  one  reason  why  loose  smut  seems  to  be  particularly 
destructive  in  the  soft  red  winter  wheat  region  is  the  susceptibility  of  many 
of  the  varieties  commonly  grown  in  that  region. 

The  following  table  (Table  24)  summarizes  comments  made  on  varietal 
susceptibility  this  year.  In  the  Plant  Disease  Bulletin  Supplement  I5,  pages 
121-124  is  given  a  complete  summary  of  data  which  had  been  accumulated  in 
cereal  disease  surveys  up  to  the  time  of  the  publication  of  that  Supplement. 

Control  of  loose  smut 

The  modified  hot  wattr  treatment  for  the  control  of  loose  smut  is  not  used 
extensively.  IJtost   collaborators  report  that  the  disease  is  not  destructive  enough 
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Table  24.  Varietal  susceptibility  of  wheats  to  loose  smut. 


Susceptible                          : 

:                              Resistant 

Variety              : 

Author  ity^-          : 

:            Variety 

Autho  rity 

Pultzl 

Tisdale3                    : 

:Fulcaster^                  ) 

Tisdale 

Mediterranean 

H 

: Harvest  King 

11 

Currell 

t) 

: Mammoth  Red                ; 

H 

Dawson 

» 

:No .   6  Junior 

Kirby 

Golden  Chaff 

"        ;    Kirby        : 

: Leap's  Prolific 

Promme 

Goens 

"       J   Thomas     : 

; Pultzl 

II 

Red  Rock 

Kirby                          : 

: Trumbull 

Clayton 

Stone  r 

Frorame                         : 

: Kanred 

Stratton 

Red  V/onder 

Fromine                        : 

: Black  Hull  Turkey 

n 

Fuloasterl 

It 

Red  Wave 

'Clayton 

: 

Portage 

It 

• 

Dicklow 

: Hungerf ord                : 

; 

1  =  Reported  both  as  susceptible  and  as  resistant  -  probably  due  to  different 

varietal  strains,  according  to  Tisdale. 

2  e  Data  furnished  in  reports  to  Plant  Disease  Survey  unless  otherwise  specified, 

3  =  W.  H.  Tisdale,  in  Cereal  Courier  I3:  28O-284.   1921. 

to  warrant  a  campaign  for  seed  treatment,  ar/i  the  cumbersomeness  of  the  treatment 
probably  also  acts  as  a  deterrent.  A  special  questionnaire  on  this  subject  was 
sent  to  collaborators  and  replies  were  received  from  most  of  them.  Apparently 
the  hot  water  treatment  is  used  but  little  in  the  following  states:  Maine,  New 
Hampshire,  Massachusetts,  Connecticut,  New  York,  New  Jersey,  Kentucky,  Tennessee, 
South  Carolina,  Georgia,  Mississippi,  Louisiana,  Oklahoma,  Arkansas,  V/isconsin, 
North  Dakota,  Iowa,  Nebraska,  Kansas,  Montana,  Arizona,  V/ashington,  Oregon,  and 
California. 

The  following  comments  are  made  by  collaborators  in  those  states  in  which 
some  organized  work  has  been  undertaken: 


I 


Pennsylvania;     We  have  conducted  demonstrations  for  control  of  loose  smut 
of  v/heat  by  the  hot  water  method  for  two  years  v;ith  most  satisfac- 
tory results.     This  year  demonstrations  were  conducted  in  Jefferson, 
Armstrong,    Lebanon,   ard  Juniata  Counties.      In  Armstrong  County  5OO 
bushels  of  wheat  were   treated.      If  conditions  are  favorable   about 
90  bushels  can  be  treated  a  day  by   the  barrel  method.     Perfect  con- 
trol of  smut  was   secured  this  year  from  treatments  in  the  fall  of 
1920.     Unfortunately,    no  yields  were   secured  but  Mr.   P.   R.    Smith, 
the  demonstrator,   tells  me  that  the    stands  were  perfect  and 
evidently  the  increase  in  the  yield  on  the   treated  fields  was  much 
greater  than  the  per  cent  of  smut  present  in  the  untreated  fields. 

We  can  say  with  considerable  confidence  that  the  method  is 
not  used  by  farmers  in  this  state   to  any  extent  except  in,  relation 
to  our  extension  demonstrations.      (Orton) . 

Maryland;     V/e  use  the  modified  hot  water   treatment  simply  as" 'dembiistra- 
tions.      So  far  we  have  had  very  good  results*.... We  usually 
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treat  not  more   than  ton  bufhels  for   demonstration.      (Temple). 

Virginia:      During  the  pant  season  one  of   these  plants  was  established  in 
Nelson  County   and  3OO  bushels  of  wheat  wore    treated.      Demonstrations 
of  the  hot  v/attr  treatment  were   given  in  /onherst  County  and  60 
bushels  in  all  were   treated.      (Promme). 

Y/est  Virginia;      The   treatment  has  been  used  to  some  extent  in  the   eastern 
part  of  the   state  but  only  in  small  areas  and  under  the   supervision 
not  only  of  the   county  agent  but  of  Mr.    Berg  and  Mr.    Sherwood.      The 
treatment  vias  given  under  rather  difficult  conditions   since  there 
v/as  no  central  point  where  a  large  quantity  of   water  could  be 
easily  held  at  a  constant  temperature  but   the    results  were  very   good. 
Germination  was  apparently  not  affected  in  at  least  ^0%  of  the   cases. 
In  other  cases   the  grain  v/as  injured  somewhat.      V/e  made  germination 
tests  beforehand  and   suggested  using   increased  quantities  of  seed 
which  took  care  of  any  weak  grain.      (Giddings). 

Ohio:      This   control  method  is  used  in  Ohio  very  little.     About  I50 

bushels  were   treated  last  fall  in  six  different  counties   in  demon- 
stration work  made  by   the   Extension  repre.^entatives  in  cooperation 
with  the   county  agents.     All  of  the  wheat  at  the  Ohio  Agricultural 
Farm  at  Wooster,   except  the   checks,   v^as  treated.      I  know  of  no 
instance  where  individual  farmers  are  attempting   any  control  of 
loose   smut  of  wheat.      (Roy  Thomas). 

Indiana;      The   first  use   of  hot  water  treatment  in  this  state  was  in 

1917  '>vhon  six  demonstrations  were  put  on,    using    the  sack  and  basket 
method.      During   I918  a  number  of  individual  demonstrations  were  con- 
ducted in  various  parts  of   the  state  v/hich  also  attracted   consider- 
able   attention.      These,    together  with   the   successful   results   of  Mr. 
East,    resulted  in  eight  central  treating  plants  being   established 
in  the  fall  of  I918.      This  was  increased  to  20  in  the  fall  of  I92O 
and  was  further  increased  last  fall.      In  the  meantime  the   sack  and 
barrel  method   is   still  used  for  preliminary  demonstrations  in 
counties  where  the   interest  has  not  yet  been  worked  up  to  a  point 
of  establishing  a  central   treating  plant.      In  this  connection  it   is 
interesting  that  all  of  the  20  treating  plants  which  were  used  in 
1920  were  again  used  in  1^21 .      Some  variation  of  the   method  origi- 
nally used  by  Mr.   East  has  been  made  in  other  counties.      For  example, 
a  portable   treating  plant  has  been  used  in  Posey  and  Knox  Counties. 
This   is  essentially  the   same    sort  of  apparatus  that  Mr.   East  has 
been  using,   but  so  arranged  that  it  can  be   taken  by  truck  from  toxvn- 
ship  to   township,    the  steam  usually  being   supplied  by  a  traction 
engine  . 

In  general,    I  may   say    that  the  method  has  been  a  decided  success 
and  I  think  that  there  will  be   still  more  central  treating  plants 
used  in  the  fall  of  1^22.     Naturally  a  number  of  problems  needing 
investigation  have   arisen  in  connection  with  this  work.      In  the  summer 
of  1921,    for  instance,    it  was  noted   that  seed  treated  in  the   fall  of 
1919   showed  a  rather  high  percentage,    in  some    cases  as  much  as 
untreated  seed.      This   occurred  under  conditions  v/here   it   seemed 
evident  that  the    anut  must  have  carried  considerable   distance  during 
the  groTiving    season  of   1920.'     - 
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We  feel  that  the   method   should  be  used  only  in  cjonnection 
with  the  seed  plot  system  except  perhaps  under  certain  unusual 
conditions.      (Jackson).      (See  P.    J.  Pipal.      Hot  water  treatment 
for  seed  wheat.      Purdue  Univ.    Dept.   Agr.    Ext.    Bui.    100:      1-lG. 
Pig.    1-5.) 

Missouri;     Although  a  few  men  treated  last  year,   yet  the  practice  is  not 
at  all  widespread.      It  is  hoped  that  more  farmers  will   treat  their 
seed  this  year.      I  have  had  one   or  two  letters  from  growers  asking 
for  information  about  the  method  of  preventing  loose  smut.    (Hopkins). 

Illinois:     A  few  years  ago,   a  number  of  the  progressive  farm  advisers 
of  the  state   thought  it  would  be   advisable   to  assist  their  farmers 
in  the  treating  of  v/heat  for  loose  smut.     However,   after  they  had 
learned  the   expense  of  the  necessary  equipment  for  this  work  and 
saw  the  need  for  very  careful  work  throu^out  the  operation,    they 
changed  their  minds.     Loose  smut  in  Illinois  is  probably  not  de- 
structive enough  to  merit  the   installation  of  treating  plants.      If 
the  hot  water  method  is  used  very  much  in  this  state  it  is  in  a 
very  limited  way  and  probably  only  by  investigators.      (Dungan) . 

Minnesota;      Demonstrations  carried  on  in  several  places  in  Otter  Tail 
County.     Results  were  excellent.      Snut  was  practically  eliminated 
from  treated  lots  and  in  some  of  the   checks  there  was  as  much  as 
20%  of   anut.      (R.   C.   Rose). 

Idaho ;     Extensive  campaign  being  planned.      (Hungerford) 

It  is  quite  probable  that  seed  treatment  would  be  used  more  generally  if 
the  method  were  simpler.     Several  years  ago  experiments  were  made  by  the   Office 
of  Cereal  Investigations  and  the  Mihnesbta  and  Wisconsin  Experiment  Stations  on 
the  effect  of  pasteurization.     The  results  were  very  promising  and  indicated 
that  the   smut  could  be  eliminated  f  roni  ^seed  lots  by  soaking  from  two  to  three 
hours  in  water  at  a  teinperature  of  from  45**  ^  4^**  ^"     Tisdale*s  summary  in  the 
Cereal  Courier  indicates  that  excellent,  results  have  been  obtained  recently  by 
similar  methods.  •    , 

"Further  use  of  the   simplified  hot  water  treatment  has 
given  gratifying  results,     tt  has  a  number  of  advantages 
over  the  method  which  has  i)eeii  in  common  use.     In  brief,    it 
(1)   reduces  the  period  of  treatment  about  one-half;    (2)  elim- 
inates three  of  the  four  immersions  and  the  labor  incident 
thereto;    (3)   completely  controls  loose  and  covered  smuts  as 
shown  by  two  years'   results   (4)   increases  the  yield,   whereas 
the  old  method  decreases  it    (one  year's  results),   and   (5) 
reduces  the  cost  of  treatment  about  one-half. 

"The   steam  treatment  methods  have  also  given  promising 
results.     The  object  has  been  to  devise  methods  for  treating 
large  quantities  of  grain  with     steam  and  drying  with  commer- 
cial grain  dryers.      Small  models  of  several  standard  makes 
of  machines  have  been  used.      It  has  been  found  possible  to 
maintain  a  saturated  atmosphere  at  a  very  constant  temperature 
by  employing  very  simple  devices  and  alterations  on  the 
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machines.  Complete  control  of  both  loose  and  covered 
smwt  has  been  obtained  without  seed  injury.  The  cost 
of  treatment  on  a  commercial  scale  will  be  reduced  if 
the  method  continues  to  prove  successful. 

"Varietal  tests  were  not  undertaken  on  a  large  scale 
this  year,  but  those  which  were  conducted  show  that  some 
of  the  popular  varieties,  such  as  Fultz,  ffediterranean, 
Ctirrell,  Dawson,  Golden  Chaff,  and  Goens,  are  very  sus- 
ceptible, while  Fulcaster,  Harvest  King,  and  Mammoth  Red 
showed  a  marked  degree  of  resistance. 

"Physiological  studies  on  the  parasitism  of  U,  tritici 
were  recently  initiated.   There  is  considerable  evidence 
to  show  that  infested  plants  do  not  suffer  a  lessened 
capacity  to  resist  winterkilling."   (Vf,  H.  Tisdale, 
Progress  report  on  cereal  smut  investigations,  Arlington 
Farm,  Virginia.  Cereal  Coxirier  I3:  28O-283.  1921.) 

Flag  smut  caused  by  Urocystis  tritici  Koern. 

Flag  smut  was  discovered  in  the  United  States  for  the  first  time  in  1919- 
As  a  result  of  the  survey  made  in  that  year  the  disease  was  found  in  33  fields 
on  20  different  farms  in  Madison  County,  Illinois.   The  total  infested  acreage 
was  approximately  825.   In  I92O  the  disease  was  found  in  111  fields  covering  an 
area  of  approximately  25OO  acres.  The  total  infested  area  was  about  47  square 
miles  but  the  disease  v/as  not  known  to  occur  outside  of  Madison  County. 

Flag  smut  survey  in  1921 ■ 

In  1921  the  Plant  Disease  Survey,  in  cooperation  with  the  Office  of 
Cereal  Investigations  of  the  Bureau  of  Plant  Industry  of  the  United  States 
Department  of  Agriculture,  and  with  the  Illinois  State  Department  of  Agricul- 
ture, made  an  intensive  flag  anut  survey  in  the  portion  of  Illinois  bordering 
on  Madison  County  and  in  the  K'fississippi  Valley  in  Tennessee  and  Missouri.  An 
attempt  was  made  to  ascertain  v/hether  the  disease  occurred  in  other  regions 
also.  Special  surveys  were  made  by  collaborators  in  many  of  the  wheat-growing 
states  and  many  posters  as  well  as  other  publicity  material  were  distributed. 
Flag  smut  was  found  only  in  Illinois,  but  an  infested  area  was  located  in 
St.  Clair  County  just  south  of  Madison  County  where  the  smut  had  not  been  seen 
previously.   (Pig.  38). 

The  infested  area  in  Madison  County  (Fig.  39)  is  near  Granite  City  and 
is  about  thirteen  miles  long,  and  between  six  and  seven  miles  wide.  In  I92I 
the  area  was  extended  somewhat  and  the  quarantined  zone  was  increased  froia  forty- 
seven  square  miles  to  sixty-one.  In  I92I  the  disease  was  found  in  120  farms 
out  of  200  inspected,  and  v.-as  found  in  211  fields,  100  more  than  in  I92O.  This 
may  not  te  due  entirely  to  an  actual  spread  of  the  smut,  but  partly  to  the 
fact  that  the  survey  was  carried  on  more  intensively  in  192I  than  in  I92O.  The 
men  got  into  the  field  earlier  and  had  a  better  opportunity  of  locating  the 
disease. 
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The  infested  area  in  St.  Glair  County  is  about  3  x  y-l/l   miles  in  extent 
and  there  are  57  infested  fields  on  30  different  farms.  There  are  3  fairly 
distinct  areas  of  infestation:   One,  by  far  the  largest,  is  rear  the  town  of 
Dupo,  another  near  Cahokia,  and  still  another  near  East  St.  Louis.  About  one- 
third  of  the  infested  fields  arc  in  bottom  lands  of  the  Mississippi  River  and 


Pig.  38-   Location  of  areas  in  IllinoiE  quarantined  en  account  of  fla£ 
smut.   Shaded  portions  represent  infested  areas. 
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Fig..  39*   Flag  smut  area  in  Madison  ;V 
th^  increase  in  size  of  the  infcstoc":  area. 


lG2  WHEAT  -  Flac  smut 


the  others  are  on  high,  uneven  land. 

The  follovdng  summary  of  tho  v/ork  done  and  the  results  obtained  in  Dupo 
section  proper,  is  taken  from  v.   special  report  prepared  by  R.  J.  Haskell: 

Size  of  territory  covered  ----------  About  45  s^*  ^^' 

Total  area  of  farms  visited  (acres)  -----     4817-1/2  A. 

Number  fields  inspected  ---  ______      222 

Number  farms  with  flag  smut  ---------      28 

Acreage  of  farms  with  flag'  smut  -------     2916  A. 

Number  fields  with  flag  smut  -  -----       ^q 

Prevalence  and  importance  of  flag  smut 

While  the  known  region  of  infestation  apparently  is  increasing,  the 
disease  does  not  seem  to  be  becoming  more  destructive  within  the  infested  area. 
Although  flag  smut  can  do  considerable  damage,  as  is  indicated  by  the  fact  that 
in  one  field  15%  of  the  plants  were  infected,  apparently  it  is  being  held  in 
check,  or  even  being  reduced  on  individual  farms.  This  is  due  very  largely 
to  the  fairly  general  practice  of  treating  the  seed  and  of  rotating  crops-  The 
situation  with  respect  to  the  destructivencss  of  the  disease  is  summarized  by 
Haskell  in  his  special  report  as  follows: 

"Regarding  the  seriousness  of  flag  smut  in  both  of 
these  districts,  it  may  be  said  that  it  is  not  causing 
farmers  any  loss.   That  is,  less  than  1%   of  flag  smut  has 
been  found  in  all  but  about  ten  fields.   However,  it  should 
be  explained  that  lack  of  time  prevented  an  accurate  deter- 
mination of  the  percentage  of  disease  in  the  various  fields. 
The  field  men  v/ere  concerned  principally  with  determining 
whether  or  not  the  disease  v7as  present  and  if  foun«d  at  all 
in  a  given  field,  the  field  was  not  inspected  further  but 
was  reported  as  being  infested.   In  a  few  fields  spots  were 
found  where  as  high  as  10/^  affected  plants  were  observed 
and  in  one  field  in  the  Dupo  section  an  average  of  1^% 
was  recorded.   One  individual  count  in  this  field  was  as 
high  as  25fo.  This  was  of  course  an  exception  and  is  the 
worst  field  that  has  thus  far  been  f  our-d .   It  goes  to  show, 
however,  that  flag  smut  can  become  serious  under  the 
conditions  existing  in  western  Illinois. 

''There  seemed  to  be  a  tendency  for  the  disease  to 
occur  in  spots  and  in  some  cases  these  spots  were  located 
near  old  straw  piles  where  the  threshing  was  done  last 
year.  Only  one  field  \vas  found  in  the  Dupo  area  where 
more  than  a  trace  of  the  disease  occurred  and  that  field 
had  15%.   In  the  Granite  City  Section  about  nine  fields 
with  from  1-2%  were  observed." 

Agents  in  the  dissemination  of  flag  smut 

Not  a  great  deal  is  knovm  about  the  dissemination  of  the  pathogene.   It 
has  been  suggested  that  it  might  be  spread  by  water,  but  evidence  accumulated 
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during   the  past  season  indicates  rather  clearly   that  water  is   an  agency  of  only 
secondary   importance  in  sp^rxa-^iliv    the  fungus.      This    is    shown  by  the  fact  tlmt  a 
small  island   just   south  of  Chautcau  Island,    one  of  the  most   severely  infested 
areas,    grows  about  5OO   acres  of  vrheat,    and  in  spite,  of  the   fact  that  it  is 
flooded  each  year,    no  flag  smut  has  been  found.      Furthermore,    in  the    Dupo 
section  about  two-thirds  of  the    infested  fields  are   on  land  approximately  200 
or  300  feet  above  the    River.     Wind  and   threshing  machines  seem  to  be   responsi- 
ble for   spreading   the   fungus   to  a   great   extent,    and  infection  from  the  soil  is 
very  important.      Smut  developed       in  one    field  vhich  was  sown  vdth   seed  obtained 
from  Kentuclcy,   indicating  that  infection  must  have  resulted  from  the  germination 
of  spores  in  the    soil.      It  seems  quite  probable,   in  view  of  v^at  already  is  known 
about  the   dissemination  of   spores  in  the   air,    that  many  flag   anut    spores  must 
be  blown  to  considerable  distances  by   the  wind.      Recently   smut    spores  of 
various  kinds  v/ere   caught  on  spore  traps,    exposed  on  an  airplane  flying   at  an 
altitude  as  high  as  12,000  feet.      On  one  ordinary  microscope   slide  exposed  in 
this  way,    Go   smut   spores  were  found  in  one  clump.      ITo  flights  for  the  purpose 
of  exposing   spore-traps  were  made  near  the   flag  snut   infested  area,   but  there 
would   seem  to  be   no   reason  v/hatever  why   these  spores  might  not  be  blown  to 
great  distances  during   dust   stoi^ms;    or  whirlwinds  could   carry   the  spores  up 
several  hundred,    or  even  several  thousand  feet,  where  they  could  be  blown 
easily  for  many  miles  by  the  upper  air  currents. 

Control  of   flag   smut 

The  methods  of   control  consiet  in   (l)   quarantines,    (2)  sesxi  treatment    (3) 
use  of  resistant  varieties,  and    (4)   cultural  practices.      The  control  program 
v/hich  has  been  adopted  in  Illinois  is  summarized  as  follows  by  Kaskell  in  his 
special   report: 

"The   Illinois  State  Department  of  Agriculture  has 
decided  on  a  vigorous  control  program  to  be  carried  out 
under  the  leadership  of  P.   A.   Glenn.     This  program  in 
general  is  as  folio v;s: 

"(1)   All  grain  is    to  be    treated  at  the    threshing 
machine   as  it   comes  from  the   separator  by   spraying    it  with 
concentrated  formaldehyde  at  such   strength  and  rate   as 
v/ill  kill   the    smut  spores  and  make  the    seed  useless   for 
planting  purposes.      One  pint  of  formaldehyde  and  one  pint 
of  water  to   twenty-five  bushels  was  used  last  year,   but 
it  is  probable   that  this   amount  of  solution  will  be    applied 
to   thirty-five  bushels   this  year. 

"(2)      Threshing  machines  are  not    to  be  used  for  thresh- 
ing grain  grovm  outside  of  infested  areas  if   such  machines 
have  been  used  inside  of  the- .areas. 

"(3)      Threshing  maciiines  inside  of  areas  must  be 
disinfected  v;ith  formaldehyde  before   threshing  oats  or 
other  grains   the   strav.'  of  v;hich  the    farmer  wishes  to 
preserve. 

••■(4.)      Machines  that  have  been  used  for  threshing  wheat 
must  be  disinfected  with  formaldehyde  at  the  close  of   the 
season. 

"(5)      Farmers  are   required  to  plant  such  varieties 
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as  the  State  Department  of  Agriculture  shall  recommend. 
These  varieties  will  te  those  that  have  shown  immunity 
■      during  the  past  few  years. 

"(&)  Seed  is  to  be  treated  v;ith  copper  sulphate  and 
lime  before  planting  in  the  fall. 

"(7)  V^lieat  straw  is  to  be  burned  by  September  1, 
1921 . " 

The  flag  smut  situation  in  the  United  States 

The  following  recapitulation  of  the  sitvation  in  this  country  is  taken 
from  Haskell's  unpublished  report  on  the  results  of  the  flag  smut  survey  in 
I92I: 

"1.  Another  area  where  flag  smut  occurs  has  been 
discovered  in  Illinois.   This  is  known  as  the  Dupo  Section 
and  contains  57  infested  fields  on  30  farms. 

"2.  The  original  Granite  City  Section  has  been 
enlarged  and  extended  this  year  by  further  siirvcy,  one 
hundred  additional  infested  fields  being  found. 

"3.  Careful  search  for  the  disease  on  both  sides  of 
the  Mississippi  River  from  Cairo,  Illinois  to  St.  Louis, 
Missouri  failed  to  reveal  its  presence  except  in  the  Dupo 
Section,  and  scouting  in  parts  of  the  Missouri  and  Illinois 
River  Valleys  yielded  negative  results. 

"4-   Flag  smut  at  present  is  not  causing  any  appre- 
ciable loss,  most  of  the  fields  showing  only  a  trace,  and 
about  ten  fields  showing  1%.      One  field,  however,  contained 
15%  smut,  manifesting  the  possibilities  of  the  disease  to 
become  serious  in  this  country. 

"5'  No  evidence  pointing  to  dissemination  of  the  fungus 
by  the  river  water  was  obtained.   It  is  probable  that  spread 
in  this  way  is  not  at  all  important.   Observations  of 
the  field  men  show  that  the  wind,  threshing  machines,  and 
seed  are  the  most  likely  agents  of  spore  dissemination. 

"6.  The  disease  does  not  seem  to  have  increased  in 
severity  during  the  last  three  years,  but  it  seems  to  have 
been  spreading  steadily  to  new  fields. 

"7-  Territory  outside  of,  and  adjacent  to,  the  quaran- 
tined areas  should  be  watched  carefully  in  the  future  to 
prevent  the  escape  of  flag  smut. 

"8.  The  Illinois  Department,  of  Agriculture  is  conduct- 
ing a  vigorous  campaign  the  most  important  phases  of  which 
are,-  disinfection  of  grain  at  the  separator,  regulation 
of  threshing  machines,  the  planting  of  resistant  varieties, 
and  the  disinfection  of  seed  grain  by  the  copper  sulphate 
method." 

The  flag  smut  situation  in  Australia 

The  following  summary  of  the  Australian  situation  was  prepared  by  Mr. 
R.  J.  Noble  of  the  New  South  Wales  (Australia)  Department  of  Agriculture, 
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a  graduate    student  at  the    University  of  Minnesota  and  collaborator  ;vi  th  the 
Office  of  Cereal   Investigations: 

"Flag   smut  occurs   in  all   of   the  wheat  growing   areas 
of  Australia  vath  the  exception  of  V/estern  Australia, 
i.e.,    it  is  recorded   from  the   states  of    South  Australia, 
Victoria,    New  South  V/ales,    and    Queensland  and   extends 
over  an  area  of   about   eight  million  acres.      Infection 
up   to  70%  has  been  recorded  in  individual  fields   in 
Victoria,   and  during   this   1921-ig22  season  losses  up 
to  25%  have  been  reported  in  certain  areas  of  New  South 
Wales .      The  average  annual  loss  is   estimated  at  about 
3/b  for   the   whole  -of  Australia  representing  a  deficit   of 
about   three  million  bushels. 

"Because  of   the   longevity  of  the    spores  and  because 
practically   all   infection  occurs  from  inoculum  already   in 
the   soil,   present  control  measures  are  at  best  only 
palliative. 

"Infection  is  always  heaviest  in  the   long   season 
varieties  and  particularly  when  sowing   is  made   in  a  dry 
seed  bed. 

"Seed  treatment  by  pickling  in  one  and  one-half 
per  cent  copper  sulphate,    effective  as  it  is  in  the   con- 
trol of  bunt,    is,   hov^ever,    of  no  value   if   the  soil  is 
already  infested  v/ith  flag  smut. 

"Control  measures  on  the  whole   are   as  follows: 

"1.    Crop   rotation  by  which  at  the   very   least,    two 
seasons  intervene  betv/een   successive  crops  of  wheat 
while   every   effort  is  made  to  conserve  soil  moisture  to 
induce  germination  of   spores. 

"2.   Burning   of   stubble   in  affected  fields. 

"3.   By  feeding  only  disease-free  hay   and  stubble 
to   stock. 

"4.    By   sowing  mid   season  and   late  varieties  wherever 
possible   in  a  well  prepared  seed  bed. 

"Practically  all   the  best  commercial  varioties,- 
e.g.,    Federation  and  Hard  Federation  types  -   are  in  the 
long    season  class  ani   at  the   present  tim.e    the    short 
season  resistant  varieties  cannot  replace  them,  except 
in  a  few  of    the   districts  throughout  the  wheat  growing 
areas. 

"Experiments  are  in  progress  to  test  the  efficiency 
of  an  extension  of  the  dusting  treatment  in  its  relation 
to   this   disease." 

Varieties  resistant  to  flag  smut 


Since  the  spores  may  live  in  the   soil  for  a  considerable  length  of  time 
It  is  quite  evident  that  seed   treatm.ent,    even  with   copper   sulphate   and  lir,e , 
sannot  be  depended  upon   to  control   the   disease  entirely.      For   this  reason,    it   is 
lecessary   to   rotate  crops  and   to  use   resistant  varieties  whenever  possible. 
k  list  of  resistant  varieties  is  given  on  pages  I2G-I28  in  the   Plant  Disease 
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Bulletin,    Supplement  I5,   issued  May   1,   192I.      Since  that  time,    according  to 
V/.    H.   Tisdale,   it  has  "been  found  that  Red  Vvave  is  not  as  resistant  as  it  v/as 
originally  considered  to  be.      The   other  varieties,    hovvever,    were  as  resistant 
in  1921  as  they  previously  a;^peared  to  be.      The  follov/ing  varieties  seem  to  be 
suitable  for  use   in  the   infested  region  of   Illinois:      Turkey  Red   (several 
strains),    Fulcaster,    Early  May,    Gypsy,    and  Nigger.      Dungan  recommends  the  use 
of  Turkey   10-100,    and  Nigger. 

Recent  literature 

Tisdale,  \'I .    H.  and  M.  A.  Griffiths.   Flag  anut  of  wheat  and  its  control. 
U.  S.  Dept.  Agr.  Farmers'  Bui.  1213:   1-6.   May  1921. 


Stem  rust  caused  by  Puccinia  graminis  Pers, 

Stem  rust  (Pig.  40)  was  quite  prevalent  in  I92I ,  but  apparently  it  did 
not  do  as  much  damage  as  it  did  in  I919  and  in  192O,   In  the  New  England 
states  there  v/as  very  little  rust.   In  fact,  none  was  observed  in  Connecticut 
or  in  New  Hampshire,  while  in  Vermont  there  was  practically  no  loss  from  the 
disease.   It  is  reported  as  having  been  fairly  abundant,  however,  in  Rhode 
Island.   In  New  York,  Pennsylvania,  New  Jersey,  Delaware,  Maryland,  and  VJest 
Virginia  rust  caused  very  little  damage:   the  reduction  in  yield  is  estimated 
as  a  trace  only.  Both  in  New  York  and  in  Pennsylvania  there  was  less  rust 
than  there  was  last  year;  in  \7est  Virginia  there  was  a  little  more;  in  Virginia, 
according  to  Fromme,  there  was  considerably  more  rust  and  it  practically 
destroyed  the  wheat  in  some  fields.   Fromme 's  comment  that  the  occurrence  of 
rust  was  correlated  definitely  v/ith  the  presence  of  native  Berber  is  canadensis, 
is  particularly  interesting.  All  through  the  southeastern  states  the  damage 
from  rust  was  slight, 


to  loss 
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Pig.  40.   Stem  rust  of  wheat  in  I92I,  prevalence  and  percent  loss 
according  to  reports  to  the  Plant  Disease  Survey. 
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In  part  of  the  soft  red  winter  wheat  rCfiion  there  was  more  rust  than  there 
was  in  1919-   In  Kentucky,  Ohio,  Michigan,  Indiana,  and  Illinois,  stem  rust  was 
both  more  prevalent  and  apparently  more  destructive  than  in  1920,  although  the 
aggregate  losses  were  rather  j^^Tiall .  Clayton  estimates  that  the  total  yield  in 
Ohio  was  reduced  by  6%,  while  Coons  estimates  a  5/^  reduction  for  Michigan.   In 
Indiana  the  loss  was      1%,  while  the  reduction  in  Illinois  is  estimated 
at  ,^%.     The  reduction  in  yield  in  Wisconsin  is  estimated  by  Vaughan  to  have 
been  20/o;  some  of  this  undoubtedly  was  on  spring  wheat. 

In  the  hard  red  winter  wheat  region  rust  was  abundant  but  it  developed 
too  late  to  do  much  damage.  Elliott  reports  that  it  was  more  prevalent  than 
usual  in  northwestern  Arkansas,  although  there  was  less  for  the  state  as  a  whole 
than  there  was  in  1919 •   It  is  reported  also  as  having  been  less  severe  than 
usual  in  Oklahoma,  while  in  Texas  it  was  apparently  about  average,  or  possibly 
slightly  above  th'e  average.  Melchers  reports  that  there  was  more  rust  in 
Kansas  in  I92I  than  in  I92O,  although  the  damage  was  slight.   In  Colorado  there 
was  much  more  rust  than  there  was  in  the  previous  year  although  not  much  damage 
was  done.   The  damage  in  the  hard  red  winter  wheat  region  would  have  been  much 
greater  had  it  not  been  for  the  fact  that  the  grain  matured  early  and  thus 
escaped  the  rust. 

The  greatest  damage  was  done  in  the  hard  red  spring  wheat  region.   The 
rust  appeared  earlier  than  usual  and  was  fairly  prevalent  throughout  much  of 
this  section  by  June  20.   However,  the  unusually  early  harvest  made  it  possible 
for  the  v;heat  to  escape  the  greatest  damage  from  rust.   It  was  almost  im- 
possible to  estimate  accurately  the  reduction  in  yield  due  to  rust  in  the 
hard  red  spring  v;heat  region  because  the  excessively  hot  weather  and  drought 
not  only  injured  the  wheat,  but  also  caused  it  to  ripen  so  early  ard  so  quickly 
that  it  v;as  very  difficult  to  differentiate  between  rust  and  weather  injury. 
In  most  of  the  hard  red  spring  wheat  region,  v;heat  was  harvested  two  or  three 
weeks  earlier  than  in  a  normal  season.   In  Idaho,  Hungerford  states  that  there 
was  more  rust  than  usual  both  in  the  northern  part  of  the  state  and  in  the 
irrigated  sections  of  the  southern  part.  According  to  Barss  there  was  a  little 
more  than  usual  in  Oregon,  but  the  loss  was  only  a  trace,  and  the  same  is  irue 
of  Washington.   In  California,  Mackie  estimated  that  rust  reduced  the  yield  by 
15%,  v/hich  is  considerably  greater  than  the  reduction  in  the  average  year.   It 
is  quite  probable  that  the  average  reduction  in  yield  in  the  two  Dakotas  and 
Minnesota  was  between  10%  and  15%.  Jennison  reports  that  the  rust  was  much  more 
prevalent  and  destructive  in  northeastern  Montana  than  it  has  been  for  many 
years,  although  the  reduction  in  yield  for  the  entire  state  was  only  2.5%- 

The  following  comments  regarding  the  occurrence  and  severity  of  rust 
attacks  are  especially  interesting. 

Virginia:   Quite  localized,  and  determined  by  occurrence  of  native 
barberry,  Berberis  canadensis.   Some  fields  too  poor  to  v/arrant 
threshing,  ard  fed  for  hay.   (Promr.e)  . 

West  Virginia;   Quite  severe  in  the  southeastern  part  of  the  state.  Mr. 
Berg  found  good  evidence  of  its  spread  from  sections  v/here  the 
■  barberry  (Berberis  canadensis)  was  found  to  sections  some  distance 
away.   The  disease  evidently  less  serious  arjd  in  an  earlier  stage 
in  the  distant  fields.   (N.  J.  Giddings) . 

Tennessee:   (Observations  made  during  April,  May,  and  June  in  the  vicinity 
of  Knoxville,  Murfreesboro,  Columbia,  Nashville,  Jackson,  and  Union 
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City.)      Stem  rust  in  many  fields  could  not  be   found  at  all,   even  in 
the  latter  part  of  May  and  early  in  June,   that  is,    shortly  before 
harvest  time  this  year.     Usually  an  occasional  plant  affected  with 
the   rust  could  be    found,    especially  on  the  border  plants  that  yet 
remained  green.     Only  in  one  field,   on  the  farm  of   the  ITormal  School 
at  Murfreesboro,   the   rust  was  found,    June  4>    ^^  ^  severe  form  in  the 
low  part  of  one  field.      The   rest  of   the   field,    in  the  higher  part  of 
it,   was  nearing   full  maturity  and  was  practically  free  from  the  rust. 
The  v/heat  specimens  brought  in  by  the  Knox  county  agent  and  his 
inf  or  cation  in  regard  to  other  fields  shov/ed  that  some    fields  in 
east  Tennessee  v;ere  seriously  injured  by  the   rust,   the  damage  in  some 
exceptional  fields  being  as  high  as  30%.      The  damage  for  the   state 
would  be   considered  at  about  3/°-      (^  •    D.    Sherbakoff ) . 

Arkansas:     More  than  usual,   probably  little   damage .      (Elliott). 

Kansas:     A  heavy  infection  was  under  way  when  hot,   dry  vveather  prevented 
its  further  spread.      (Melchers). 

Ohio;      This   rust  appeared  late  but   from  Juno  10  on  it  was  found  in  the 
majority  of  fields  visited.      It  did  little  damage  over  the  state  as 
a  whole.      In  certain  sections  of  South  Central  Ohio,   hov/ever,    the 
attack  was  severe  and  the  loss  heavy.      (E.   E.   Clayton). 

In  June  it  was  not  at  all  difficult  to  find  a  large  sprinkling 
of  black  stem  rust  in  almost  ar^y  wheat  field  in  central  and  western 
Ohio.     Hov/ever,    it  was  not  generally  present  to  a  damaging  degree. 
A  very  few  instances  of  serious  damage  from  black  stem  rust  have 
been  reported.     All  reports  of  serious  damage  from  stem  rust,  which 
have  been  investigated  to  date,   have  shovm  that  escaped  common 
barberries  v/ere   responsible   for  the  attacks.      It  is  hard  to  account 
for  the   general  light  sprinkling   of  black  stem  rust  over  extensive 
areas.      (John  V/.   Baringer) . 

Indiana:      By  the   end  of  July  the  barberry  sxirvey  of  all  counties  in  the 
extreme  northeastern  part  of  the   state  has  been  completed,   thus 
rounding   out  a  block  of  territory  made  up  of  northeastern  Indiana, 
southern  Michigan,   and  northv/estern  Ohio.     All  of  DeKalb  and  Steuben 
Counties  and  the  balance  of  LaGrange  County  were   covered  during  this 
month.      During  this  period  some   of  the  most  striking  cases  of  the 
spread  of  rust  from  the  barberry  v/hich  have  been  observed  since  the 
campaign  began  in  Indiana  were  discovered.      In  one  instance  a  single 
bush  in  the  front  yard  of  a  farm  in  DeKalb  County  v/as  found  to  have 
spread  rust  to  about  25  acres  of  wheat  v;ithin  a  radius  of  a  mile. 
One   of  these  pieces  of  v/heat  consisting  of  about  15  acres  on  the  farm 
of  the  man  owning  the  barberry  bush,   was  being  thrashed  on  the  day 
the  bush  v;as  discovered.      I!o  further  argument  v/as  necessary  to 
convince  the   men  that  were    thrashing   this  rusted  grain  that  the 
barberry   should  be   removed.      (R.    J.    Hosmer). 

Rust  local;    severe  only  near  barberries.      (Jackson). 

Illinois:      Heat  wave  hastened  ripening   and  reduced  rust  damage.      Direct 
connection  between  presence  of    rust  in  northern    Illinois   and 
presence   of   infected  barberries.      (Dungan  and  Tehon) . 
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Michigan:      Southeastern  Michigan.   Monroe  Count}',    tlicht,.    iC  any,    Lenav.ee, 
HTnited  outbreaks,   damaije  5%,.    very   slight  excerpt  in  direct  relation 
to  barberries,  v;]iere  reduction  in  ^.-'icld  was  /.O/c.      Northern  and 
Central  parts  cf  Lov/er  peninsula/  fli£,ht  rust.      Upper  Peninsula, 
severe,    loss    in   jeneral  l^/^^.      (Coons). 

Wisconsin;     More  rust  in  vicinity  of  escaped  barberry.     V/inter  varieties 
little  daniaged.      Damage  checked  by  drought.      (Vaughan)  . 

Minnesota:      First  report  on  wheat  about  June   15,    from  Dakota  County. 
Pound  on  grasses  on  May  29.      The  rust  came  early  and  developed 
rapidly  until  the  excessively  hot  weather  in  June   checked  its 
development  and  spread.      Under  favorable   weather  conditions  there 
would  have  been  a  very  severe  epidemic,    since  thje  rust  started 
earlier  than  usual  and  was  universally  present.     However,  the  hot 
weather  not  only  checked  the  development  and  spread  of  the  rust, 
but  ripened  the   wheat  prematurely   so  that  the   damage  caused  by^ 
rust  was  not  as  serious  as  that  caused  by  heat.      It  is  almost  im- 
possible  to  estimate   the  relative  amount  of  damage  done  by  the  rust 
and  by  the  heat.      (Department  of  Plant  Pathology). 

North  Dakota;     Puccini a  graminis  has  again  wrought  great  damage  in  the 
Red  River  Valley  district  of  North  Dakota  and  western  Minnesota. 
It  at  first  started  in  a  spotted  irregular  manner  indicating  perhaps 
that  our   campaign  for  the   eradication  of  the   common  barberry  has 
had  good  effect  locally.      The  first  infections  came  on  earlier  than 
in  previous  years.      The  second  infection  came  along  normally,   but 
what  I  call  the   general  or  final  infection  it  seems  did  not  get 
into  full  action.      This  was  probably  prevented  by  the   intense 
drought  and  hot  weather,    otherwise,    we   should  have  had  a  very 
thorough  repetition  of  the   destruction  by  rust  as  shown  in  I9I0. 
(Bolley). 

Montana:     Prevalent  in  northeastern  Montana  again  this  year  for  the  first 
time    since  1916.      Distribution  appears  to  be   limited  to  following 
counties:      Richland,    Roosevelt,    Sheridan,    Valley,   Phillips,   Blaine 
(eastern  part),    Dawson  (northern  part),   McCone   (northern  part). 
Infection  varies  from  about  10%  to  50%,   becoming  less  to  west  and 
south  in  affected  area.      (H.   M.   Jennison). 

None  found  in  winter  wheat  crop.      (Jennison). 

Colorado:      Very  prevalent  over  the  state  in  both  the   irrigated  and  dry 
land  sections,   but  it  cam.e   too  late  in  the    season  to  cause  much 
damage.      On   the  24th  and   25th  of  June,    I  found  it  in  but  two  fields 
in  a  iGO-mile  drive,    while   on  July  11   I  made   a  one  day  trip  covering 
much  the  same    territory  as  on  previous  trip  and  it  was  from  just 
present  to  75fo  infection  in  every  field  inspected.     This  trip  was 
made  throughout  both  irrigated  and  dry  land  farming  sections.      It 
•  was  very  prevalent  on  the   station  farm  and    the  variety  plots,   but 
it  was  much  worse  on  the    club  wheats  than  other  varieties.    (Learn)  ♦ 

(June   30)   -   Nearly   all  fields  examined  showed  leaf  rust  but 
little   stem  rust.     Reports  have  been   coming  in  from  Weld  and  Logan 
Counties  that  about  56%  of  the  wheat  is  being  lost  from  stem  rust. 
Our   field  men  reported   that  leaf  rust  was  heavy   in  these  sections 
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"but  no  stem  rust.      During  July  the  pathology  department  of   the 
college  will  survey   these  districts  to  determine  whether  leaf  rust 
or   stem  rust  is   present. 

(July  30)   ~  Baca,   Cheyenne,    Kit  Carson,    Lincoln,   Morgan,   and 
Kiov/a  Counties)   Black   stem  rust  is  quite  widely  distributed  through- 
out   this   country  on  the    spring  v/heat.      The  winter  wheat  matured 
early  enough  to  avoid  the   rust,  which  seemed  to   enter  the  state  from 
the  east  and  southeast.      Close  observation  of   the   stem  rust  situation 
shov/ed  that  the   spread  was  from  the  eastern  border,   where  it  v/as 
first  noticed  about  June   10.      Field  observation  taken  along  the  -] 

foot-hill   section  west  of  Denver  July  29   shov/ed  very  little    stem 
rust  in  either  the  winter  or   spring  wheat.      (John  R.   Pitzsimmons. 
Cereal  Courier  I3:      I59-1GO.     Aug.   10,    I92I.) 

Idaho:      Much  more  prevalent  than  usual  in  all  parts  of  the   state.     Appre- 
ciable damage  resulting  in  some   irrigated  sections  of   south  Idaho. 
(Hungerford) . 

Barberry  infection. 

One  of  the   outstanding   features  of   the  development  of  stem  rust  during 
1521  v/as  the  fact  that  barberries  became  very  heavily  infected  early  in  the 
season  (see  Table  25  for  dates  of  first  appearance).      A  plant  of  Berberis 
"rifoliolata  became  heavily  infected  at  San  Antonio,   Texas  as  early   as  March  12. 
This  bush  had  been  inoculated  with  teliospores  v/hich  had  been  formed  at  Boerne , 
Texas,   but  v/hich  had  been  kept  at  St.   Paul,   Minnesota  during  the    surair.er  ard  fall. 
The  earliest  record  of  natural  infection  of  barberries  was  made  by  Promme^at 
Blacksburg,    Virginia,  where  pychia  v/ere  found  on  native  Berberis  canadensis  on 
March  25.      Barringer   found   rusted  barberries  in  Ohio  April   iG  and  within  a  week 
infected  bushes  v/ere  found  in  several   states.      In  Minnesota  many  bushes  already 
vere   rusted  on  April  25.     By  May  I5  barberries  were  quite  generally  rusted  in  the 
upper  half  of  the  Mississippi  Valley  and  they  were  found  infected  as  far  north 
as  Y/innipeg,   Manitoba,    as  early  as  May  23.      In  Colorado  and  Wyoming,    on  account, 
of  the  high  altitudes,   barberry  bushes  did  not  begin  to   rust  until  late  in  May. 
The   freeze  which  occurred  in  som.e  of  the    Lake  States  killed  many  of  the   infected^ 
leaves  on  barberries  but  the  new  leaves  soon  became   infected  also.     By  the   end  01 
May  rust  already  had  spread  to  grasses  and    grains  from  the    rusted  barberries  in 
many  places. 

development  of  rust  in  the   South 

Rust  did  not  develop  especially  early  in  the   South   (Table  25).   Conditions 
htd  been  favorable    for   rust  development  in  parts  of  Texas  during  much  of  the 
winter.     This  is  pointed  out  clearly  by  Prof,   \7allace  Butler,   who  inoculated  wheat, 
growing  in  small  plats  in  San  Antonio,   on  January  21.      By   February  5  uredinia 
had  appeared  and  by  March  I5    the  plants  were  heavily  rusted.      But  uredinia  were  not 
found  in  fields  of  oats  near  San  Antonio  until  April  I9  and  on  May  12   there  was 
only  a  slight  trace  near   Dallas,  where   there  was  also  a  trace  on  wheat.      It  seems 
quite  likely,    therefore,    that  there  was  insufficient  inoculum  to  enable   the   rust 
to  develop  early. 

The  rust  apparently  did  not  develop  in  northern  Kansas  or  southern  Nebraska 
until  .about  June  10.  By  June  I5  there  was  a  fairly  general  sprinkling  of  rus'-  al- 
most throughout  the  Lake   states  and  in  much  of   the  hard  red  spring  v/heat  region. 
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At  that  time    the   rust  was    still   rather  light  in  Kansas  and   in  Nebraska.      Uredinio 
spores  of  Puccinia   graniinis  as  well   as   spores   of  many   other  fungi  are  common  in 
the   air   at  elevations  up   to   10,000  feet  above  the    surface,      ^^hile  the  work  upon 
which   these   conclusions  are  based    (4)   was  not   extensive  enough   to  make   it 
possible  to  make   any  definite   staterrent  regarding  the   movement  of   rust  from  south 
to  north,    it   is  quite  possible   that   rust  spores   can  be   carried  great  distances 
by  the  vdnd.      This  v/ould  apply   to  urediniospores   developed   in  the    south  as  well 
as   to   those   developed  near  barberries   in  the   north.      Just  how  long   these  spores 
retain  their  viability  in  the    air    is  not  knov/n . 

It  is   significant  that  barberries   rusted  in  the   north  as  early  or  even 
earlier  than  the   uredinial  stage  of  the  rust  developed  commonly  in  the   extreme 
south.      Table  2^  lists  the  dates  when   stem  rust  was  first  observed  on  barberries, 
cereals,'  or  grasses.      The   first  infections  on  common  barberry  were  found   about 
April  15.      Observations  made   at  Saltillo,    Coahuila,   Mexico,    indicate  that  the 
uredinial   stage   of  rust  probably  had  begun  to   develop  there  at  about  the    same 
time  . 

Relation  of  weather  conditions'  to  stem  rust  development 

The  weather  apparently  was  quite  favorable   for  the   early  development  and 
rapid    spread  of  rust  in  most  regions  early  in  the  season,    but  later  it  became 
quite  unfavorable.      Temperatures  were   above  normal  almost  throughout  the    country 
during  March,    and  the    total  precipitation  in   the  Mississippi   and  Ohio   Valleys 
v/as  greater  than  normal.      The   sam.e  thing  was  true  in  many   regions  in  April.      The 
abnormally  high  temperatures  and  the   heavy  precipitation  probably  accounted  for 
the  early  appearance  and  the  gereral  prevalence  of  the  rust  on  barberry.      During 
May   the  weather  was  in  general  v/arm,    although   there  v/as   a  cold  wave  over  part  of 
the  upper  Mississippi  Valley  about   the  middle   of  the  month.      The    temperatures   in 
June  v;ere  for   the  most  pai't  far  above  normal,    although  there  v/as  a  very  wide 
range.      The  precipitation  in  the    spring   wheat  region  was   somev/hat  below  normal, 
but  most  of   the   rain  occurred  during  the-  first  half  of  the  month,  v/hen  there 
were  many   showers.      Furthermore,    hot  days  often  immediately  follov^ed  fairly  heavy 
showers,    and,    in  somiO   regions,    there   actually  was   an  excess   of  precipitation. 
The  range   in  temperature,    together  v;i th  high  temperatures  accompanied  by  rain, 
probably   accounts  for  the    rapid  development  of  the   uredinial   stage   of  the   rust 
during  the    second  decade  of  June.      Dui-ing  the   latter  part  of  the  month  the   tem- 
peratures in  general  were  excessively  high  and  there  was  but  little  precipitation 
with  a  great  deal  of   sunshine.      These   conditions  enabled  the   rust  to  develop 
rather  rapidly.      The    excess  of   temperature  over  normal   in  South  Dakota  v;as  6.^^, 
in  Minnesota  G.2<^,    and  in  North  Dakota  5'4°-      '^^®   precipitation  was  higher  than 
normal   in  Colorado,   \7yoming,   Missouri,    Kansas,    Hev/  Mexico,   Arkansas,    Oklahoma, 
Texas,    and   Louisiana.      By  the  end  of  June   all   the  grri. n  in  the  hard  winter 
v^heat  region  already  had  been  cut.      Consequently,    the  weather  conditions  for  the 
first  part  of  the   month  only  were   im.portant   as  affecting  the   .am.ount  of   rust  in 
that  region.      The  month  of  July  was  hot  and  in  general  it  was   rather  dry,    al- 
though there  were  excessive  rains   in   some   localities.      Since   spring  wheat  usually 
is  not  cut  until  about  August  1,    July  weather  is   very    important  in  determining 
the  developm.ent  of   rust.      In  the    Lake   States  the   temperature  v/as  on  the   average 
G*'   above  normal,   while   in  Minnesota  it  v/as  ^.1°  above  normal.      In  som.e   of  the 
districts  of   the   spring  wheat  region  the  rainfall  also  was  excessive.      At  La  Mour 
North  Dakota  for  instance,    there  were  ten  inches  of  rain,    and  in  South  Dakota 
not  only  v/as  the  heat  excessive  but  the  precipitation  was  above  normal  in  the 
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northeastern  counties.      However,    tht  effect  of    the  weather   in  general  was  to 
ripen  the  grain  prematui^ely   and  thus  prevent  the  greatest  amount  of  rust  damage. 
The   crop  was  harvested  frrjn  two  to  three  weeks  earlier  than  it  normally  is  and  it 
is   rather  difficult,    therefore,    to  determine    just  how  much  damage  rust  did  and 
hew  much  the  hot  weather  did.      In  general,   however,    it  v/ould  seem  that  the 
weather  was  extremely  favorable  for  the  development  of  rust  until   the  latter 
part  of  June,    after  which  it  became  unfavorable  for  the   development  both  of 
rust  and  of  wheat.,    except  in  those  localities  in  which  the  heat  was  accompanied 
by  high  precipitation. 

Progress  in  barberry  eradication 

The   fcllov/ing   summary  on  the  progress  of  the  barberry  eradication  cam- 
paign,  by  F.   E.    Kempton,   Pathologist  in  Charge  of  Barberry  Eradication,    Office 
of  Cereal  Investigations,    is  especially  interesting: 

"The  cooperative   campaign  for  barberry   eradication 
conducted  by  the    U.    S.    Office  of  Cereal  Investigations  in 
Colorado,    Illinois,    Indiana,    Iowa,   Michigan,   Minnesota, 
Montana,    IJebraska,    North  Dakota,    Ohio,    South   Dakota,   V/is- 
consin,    and  V/yoraing  has  advanced  through  its  fourth  fiejd 
season. 

"During  I918,   an  organization  was  formed,   a  v/ide-spread 
campaign  of  publicity  and  education  conducted,    and  surveys 
to  locate  bushes  were  begun. 

"In  1519,    the   city  arji  village  surveys  were  almost 
completed  and  a   systematic  farm-to-farm  survey   completed  in 
about  90  counties. 

"In  1920,    a  re-survey  of   cities  and  villages  was  con- 
ducted and  the  farm-to-farm  survey  completed  in  S8  m.ore 
counties. 

"In  1921,    farm-to-farm  survey,   v;ith  re-survey  of  inclu- 
ded cities  and  villages  was  completed  in  I42  counties.      Of 
those,    23   counties   in  Minnesota  were    surveyed  on  funds 
furnished  by  the    state  and   165,662  bushes  were  found  on 
5,053  properties  and,  199,647  bushes  v/ere  removed  from  6,517 
properties.      Investigations  were  begun  on  chemical  methods 
of  eradicating  both  mature  bushes  and   seedlings.      See  Table 
26  for   the  year's   results. 

"From  April  I,    1918  to  October  31,    I92I,    all  states  in 
the   eradication  area  provided  themselves  with   laws  compelling 
barberry   eradication;    almost  all   cities,    towns,    and  villages 
therein  were    surveyed;    and  an  area  of   approximately  32I  coun- 
ties was   covered   in  the   farm-to-farm  survey  with  necessary 
re-surveys  in  a  portion  of  these  counties.      The   original 
survey   is  completed  in  Montana,    Colorado,   and  V.yoming.      A 
total   of   5,619,971  bushes  was  located  on  49,926  properties. 
Of  these,   4,443,626  bushes  were  removed   from  45 » 5^4  properties. 
These   results  include  10,000  bushes  found  and  removed  from 
20  properties   in  cities  and  towns  in  North   Dakota  in  I917 
which  have  not  been  included  in  previous  reports.      Of  the 
1,176,145  bushes  remaining  on  4,342  properties,   about 
1,000,000  are  escaped  bushes,    most  of  which  are  under  18 
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inches  in  height  on  3   large   escaped  areas  in  Wisconsin, 
See   table  27  for  the   results   of    the    entire   oanpaign." 


Pig.   41-      Barberry  eradication  area    (shaded  portions). 

Table   2G.      Data   showing   results  obtained   (number  of  bushes   found  and 
removed)    in  the  barberry  eradication  campaign  from  January   1  to  December  3I,    I92I. 


Number   of  bushes 

In        : 

cities    : 

and      : 

In  coui 

"'try           : 

In  both  cities  and 
country                : 

Sprouts 

State          : 

Escaped 

Total    ; 

found  and 

Found    . : 

Removed    : 

removed 

towns    : 

re- survey 

Colorado 

G07 ; 

14 : 

299    \ 

90G   : 

1,212! 

630 

Illinois 

12,835    : 

23,434 

33,203    . 

46,038 

31,030- 

^'^75 

Indi  ana 

2G3 

1,732 

2,312    : 

2.575  '■ 

2,424 

608 

Io-.va 

54 

2,943 

•    Z'°73    : 

.7,127    : 

11,937 

3,^19 

Michigan 

3,409 

18,217 

: 28, 220 

31.^9 

27 , 602 

144 

Minnesota 

feo 

2,641 

:    7,143 

7,773 

8 ,  022 

5,265 

Hebraska 

29G 

2,384 

.  G,28i 

^,577 

14.741 

1,951 

North  Dakota 

298 

150 

:    1,925 

2,223 

2,223 

276 

Ohio 

:     3,3^0 

;  m 

:  5,G45 

9,005 

'      2^ '^-75 

2,281 

South  Dakota 

299 

:    9.550 

9,849 

8.^03 

655 

Vfi  scon  sin 

:      1,201 

■   39.411 

40,719 

:        41,920 

65,628 

'.                4,802 

Wyoming 

:             14 

:                  0 

2G 

:                 40 

:               ^^0 

:                         ^0 

Total 

:    23,2GG 

:    100,^59 

:^42,39G 

\      165,662 

\      199,^47 

\           21,95^ 

Valleau  states    that  in  experiments  at  Lexington,    Kentucky,    Ashland   (a 
selection  from  Nev?  Jersey  Fultz)   proved  practically  immune   from   stem  rust, 
while  other    strains   of  the  same    variety  v/ers   severely  attacked.      Every  field  of 
Marquis  \7heat  examined  by   scouts  of   tlie  barberry  eradication  campaign  in  Griggs, 
Poster,   and  Eddy  Counties  in  IJorth  Dakota  was  badly  damaged  by   stem  rust,    the 
reduction  in  yield  ranging  from  10-/\p%,    v/hile    in  the  same   area  reduction  in 
yield  of  durum  wheats  was   about  5%,    according    to   George  G.   Mayoue    (Cereal  Courier 
13:    201.      Sept.    10). 
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Table  27.      Data   shovdng  results  obtained   (number  of  bushes   found   and 
removed)   in  the  barberry  eradication  campaign  from  April  1,    I918  to  December  3I 
1921. 


I'-ii-unber  of  bushes 

1         state 

In 
.    cities 
:        and 

In  country 

.In  both  cities  and 
:              country 

Sprouts 

•   Escaped 

:      Total 

:    found  and 

:    removed  in 

'    tov/ns 

?ound 

:    Removed 

;the    re- survey 

Colorado 

:        19,172 

1,411 

:          3.376 

:        22,548 
:      134,789 

\        22,A57 

:      3,226 

Illinois 

:        92,500 

•        25,635 

42 , 289 

:       114,897 

2,3^^6 

Indiana 

•        75.288 

4,173 

■■      12,^4^ 

87,734 

:        8g,3^h2 

•      2,460 

Iowa 

•      ^42,5-54 

32,216 

89,196 

731,740 

731,545 

6.502 

Michigan 

39obO 

76,960 

:       131,916 

■      171,27b 

:       119,878 
741,087 

189 

1,'innesota 

588,734 

53,509 

152,574 

741308 

15,427 

Montana 

0:577 

1 

2,105 

8,682 

:           8,671 

4,515 

Nebraska 

71,2%: 

3,185 

12,338- 

83,634. 

82,934: 

3,276 

North  Dalzota*. 

14,080 

150 

3,035: 

17 '115 

17,115: 

491 

Ohio 

197,120: 

19,774 

25,747 

222; 067 

199,367: 

2,281 

South  Dakota   ; 

22 , 223 • 

14,407- 

23,812: 

46,035. 

38,908: 

1,568 

Wisconsin 

27G,G73: 

3.063,763: 

3,071,430: 

3,348,103: 

2,279,583: 

13,086 

Wyomin^q 

^,946: 

1. 

194: 

/I,  MO 

1.042: 

240 

Total                   : 

2,049,513: 

3,295, 185^ 

3,570,458: 

5,619,971: 

4,443,826: 

55,597 

*The   results  for  Korth  Dakota  include   10,000  bushes  found  and  removed  from  20 
properties  in  cities  and   tov/ns   in  I917  which  have   not  been   included  in  previous 
reports. 

Varietal   susceptibility 


Data  concerning    susceptibility   of  wheat  varieties   to   stem  rust  are 
summarized  in  Table  28. 

Table   2o.      Varieties   reported  as   susceptible   or   resistant    to   stem  rust 
of  wheat,    1921. 


Resistant 

\                      Susceptible 

Ashland   (a   selection  of  Jersey  Fultz). 

Other    strains  of  Jersey 

Fultz, 

Kentucky 

:               Kentucky 

Kanred,   Iv'dchigan 

:    Fulcaster,    Tennessee 

Durum  wheats.   North  Dakota 

Marquis,    liorth  Dakota 
Kharkof.    oouth   Dakota 
Club  vmeatE.    Colorado 

Hard  Federation,    California 

V/hite  federation,   Calif  c 

3rnia 
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Experiments   conducted  at  the    Kansas    (2),   I'innesota   (1,3),    and  North 
Dakota   (4)    stations  v/ith  a  viev/  to  producing   resistant  hybrid  varieties  have 
shown  promising  results. 
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Leaf  rust  caused  by  Puccinia  tri1;,ioina  Eriks . 

Leaf  rust  of  wheat  v/as  much  more  prevalent  and  destructive  in  I92I  than 
in  1920.   In  fact,  it  probably  was  more  severe  than  it  has  been  for  several 
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years.  Fromme,  for  instance,  states  that  there  was  mor 
there  has  been  during  the  past  six  years.  The  rust  dev 
on  -wheat  in  the  fall  of  I92O,  and  in  the  South  it  conti 
least  to  a  slight  extent,  practically  throughout  the  v/i 
Texas,  for  example,  on  January  3i  1921  there  was  a  cons 
rust  on  the  wheat.  Several  collaborators  comment  on  th 
appeared  to  be  heavy  on  wheat  late  in  the  fall,  that  a 
throughout  the  winter,  and  that  it  appeared  very  early 

Importance  of  leaf  rust  in  1921 


e  rust  in  Virginia  than 
eloped  quite  abundantly 
nued  to  develop,  at 
nter.   At  Brownsville, 
iderable  amount  of  leaf 

fact  that  the  ru^t 
trace  could  be  found 
in  the  spring  of  I92I. 


While  the  rust  was  more  prevalent  tlian  usual  in  practically  all  of  the 
states  east  of  the  Rocky  Mountains  from  which  reports  were  received,  with  the 
exception  of  South  Carolina,  Georgia,  and  Arkansas,  it  apparently  did  most 
damage  in  Nev7  York  and  the  states  along  the  Atlantic  Seaboard  south  to  South 
Carolina,  also  including  Tennessee,  Indiana,  and  Ohio.  V/est  of  the  Mississippi 
apparently  the  rust  reduced  yields  considerably  in  Arkansas  and  in  Oklahoma. 
Foster  estimates  that  the  yield  was  reduced  by  20%  in  North  Carolina.   The 
next  highest  percentage  of  reduction  is  10%  in  Tennessee  and  New  Jersey. 
Jackson  estimated  a  7%  reduction  in  yiuld  in  Indiana,  while  in  Ohio  and  Virginia 
the  estimated  reduction  is  about  5%.   In  Maryland,  Temple  estimates  that  the 
yield  was  cut  6%.   Several  collaborators  comment  on  the  difficulty  of  differen- 
tiating rust  injury  from  the  injury  caused  by  unfavorable  weather  conditions. 

I  t+         V  "  i"'       '        I         X.,,.,.^/^        V-.        " '        J        { 
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I   .-^^Tracel   loss  negfligible 

A'/.ore  /than  in  1920 


"^^Prevaleh-fes,   no  kpgr.^ciablg  damage 

or  not  distrifguisK^ble 
0=l'iot  reported  to   colla^ioratar 


(Note  apparent  correlation  of  rust  occurrence   vdth  production  of    soft  rt,d  win- 
ter v/heat. ) 


Fig.    42.      Occurrence  of  leaf   rust  of   v/heat  in  the    United   States   and 
estimated  reduction  in  yield  in  I92I. 
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Just  hovi  much   of    the   reduction  in  yield  is  attributable   to   the   rust  and  how 
much   to  the  hot  weather  and  drought,    cannot  be    stated  definitely.      The    situation 
may  be    sonewhat   similar    to   that  with   respect  to   the  stem  rust.      Unfortunately, 
whenever  rust  is  very  destructive  weather  conditions  also   are  likely   to   be 
unfavorable   for    the  best  development  of   the   crop,    consequently,    it  is   difficult 
to  evaluate   the   factors  accurately.      However,    there   seems  to  be   a  general 
unanimity  of   opinion   that  this  year  the   leaf  rust  did  a  considerable    amount  of 
damage   in  much   of   the    soft-red  v/inter  v/hcat  area;    in  New  York,    Pennsylvania, 
Maryland,    Delaware,    Virginia,    North  Carolina,    Tennessee,    Kentucky,    Ohio,    Indiana, 
Arkansas,    part  of  Oklahoma  and  Missouri,    and  eastern  Kansas.      The   map    (Pig.   4^) 
gives  estimated  losses   from  leaf  rust  in  I92I. 

The  area  in  which   leaf  rust  is  most  destructive   does  not    coincide  with 
that  in  which  stem  rust  does   the  greatest  damage.      By  referring  to   the   stem  rust 
map    (Fig.   40),    it  will  be   seen  that  the  greatest  damage  was  done  by    the  disease 
in  Ohio,   I.lichigan,   Wisconsin     Minnesota,    the   two  Dakotas,    Northeastern  Montana, 
and  California.      However,    it  is  exactly  in  these   states   in  which   the   leaf  rust 
was  of  minor   importance,  with   the  exception  of   South   Dakota  and   Ohio,    in  which 
the   leaf  rust  is  estimated  to  have   caused  a  reduction  of  about  '^%  in  yield  while 
the  stem  rust  caused  a   reduction  of  G%  in  Ohio  and  10/^  in  South  Dakota.      Hov/ever, 
while   the   reduction  in  yield  in  Michigan,   Wisconsin,    Minnesota,    and   the  Dakotas, 
due   to    stem  rust,    was  from  ^%  to  20/o,    the   reduction  in  yield  in  these  states  due 
to  the  attacks  of   leaf  rust  was   almost  negligible.      This   cannot  be   explained 
on  the   basis   of   date  of   appearance   of  rust.      Leaf  rust  was  found  on  winter 
wheat  in  Minnesota  as   early   as  May  2,   and  no    stem  rust  had  appeared  at  that  date 
except  in  the  aecial' stage  on  barberries.      It  seems  quite   likely  that  the    true 
reason  for  the    comparatively   insignificant  damage  from  leaf  rust  in  the  hard  red 
spring  v;heat  area  is  that  many   of  the  hard  red  spring  v/heats   and  durum  wheats 
are  quite  resistant  to   leaf  rust.      Marquis,    for   instance,    the  most  commonly 
grown  bread  v/heat  in  the   hard  red  spring  v^heat  region,    rusts  only  about  half 
as  much,    on  the  average,    as   the   most  susceptible  winter  wheat  varieties.      The 
uredinial   stage   of   the   leaf  rust  overwinters  commonly  in  the   hard  red  spring 
wheat  region,    as  it   does  in  practically   all  other  parts  of  the   United  States. 
The  mild   winter  and  the    early    spring    this  year  enabled  the  rust  to    start  early 
and   to   develop  epidemic   proportions  before  harvest  time.      Some   of  the   hard  red 
winter  wheats  of  the   Crimean  group   also  are  quite  resistant    to   leaf  rust,    and 
therefore  usually   are  not   severely  injured.      Most  of  the    soft  red  winter  v/heats, 
on  the   other   hand,    are  quite    susceptible   and.  the   greatest  damage  in  general 
seems   to  occur  in  the   region  in  v;hich   they  are   grown.      The    situation  in  California 
is   rather  interesting.      Stem  rust,    which  is   known   to   overwinter  in  certain 
districts,    caused  a  reduction  in  yield  cf   1^%,    while    leaf  rust  v.'hich  overwinters 
much  more   readily  and  under  more  unfavorable    conditions  than  does  the   stem  rust, 
caused  a  reduction  in  yield   of  only  2%.      Possibly  varietal   susceptibility  also 
may  account  for    this  fact.      It   seems    to  be   true   that   the    leaf  rust  is  much  more 
infectious  than  the   stem  i^st;      it   apparently  can   develop  under  a  v/ider  variety 
of  conditions   and  thus   spreads  more  rapidly.      It  is  quite  likely,    therefore, 
that  varietal    susceptibility'  ic   the   determining   factor   in  its  distribution. 

A  few  of  the  early  dates  of ,  appearance  of   leaf  rust   are  given; 

Brovmsville,    Texas,    Jan.    3  Wichita,    Kansas,    April   6 

Johnson  County,    Kansas,    March  2  Pavmee  C~  Perry,    Okla.,    Apr.   8 

Dewitt,    Nebraska,   April  4  Dallas,   Texas,    Trace    to  100% 
Knoxville,    Tennessee^    April  4  April ,9 
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The  following  comments  on   the   occurrence  and  destructiveness  of  leaf 
rust  are  particularly   interesting: 

New  York:      The  leaf  rust  of  v/heat  was  especially  severe   in  I92I.      The 
epidemic  of  leaf  rust  seems  to  have  been  caused  by  a  very  mild 
1920-21  winter  and  the  exceptionally  early  spring  which   allowed 
this  rust  to  get  a  very  early  start.      It  seems  very   likely   that 
leaf  rust  may  have  caused  at  least  5%  loss  to   the  New  York  wheat 
crop.      (Kirby) . 

Delaware:      First  reported  this  season  April  8.      Considerable   infection 
was  found  on  young  plants  as  late  as  December,    last  year.      Has  been 
very  severe  this  season.      Fields  appeared  prematurely  ripening 
as  result  of    severe  leaf  infection.      Infection  on  glumes   common 
and  many  fruits  found  with   sori  at  the    crown.      (Manns). 

Virginia:     More  epidemic   than  I  have   ever  observed  it  before.      Especially 
severe  on  early   sown  wheat.      This  injury  combined  with  that  caused 
by  late  frosts  probably  caused   greater   reduction  in  yield  than   any 
other   single  agency.      (Fromme). 

Vfest  Virginia:      Leaf  rust  seemed  to  have  done    the  most  damage  this 

season,   perhaps  due  to  the  unusi-ally  mild  v/inter,      This  trouble  was 
considerably  aggravated  by  a  dry  spell  that  followed  after  the  wheat 
headed.      (Berg). 

Tennessee:      Leaf  rust  shov/ed  its  appearance  this  year  much   earlier  than 
usual.      During  the  first  vfeek  of  April  in  the  earliest  and  best 
wheat  fields  around  Columbia,    the  infection  was  from  ^0-Bo%,    and 
in  May  and  June    the  infection  in  most  of    the   fields  ranged  from 
60-100%,    averaging  probably   about  '^0%.      The  actual  damage   caused 
by   the  rust  is  very  hard  to   estimate   and  may  be    guessed  at  about 
10%,    ranging   from  very   light,    in  the   case  of   late   fields  and   some- 
what rust-resistant  wheat  varieties,    to  probably  close  to  /\.0%  in 
the   case  of  the   earliest  fields  and  with  the   susceptible   varieties. 
(Sherbakoff). 

North  Carolina:      In  Buncombe  County  I  covered  a  large  area.     The   general 
opinion  of  the    growers   and   county   agents  was   that  the   wheat  crop 
this  year  was   the  poorest  they  had  seen  in  years,    due  partly   to 
unfavorable   weather  conditions  but  mostly   to   the  damage   done  by   the 
leaf  rust  ard   Hessian   fly.      The   two  most  common  arid  universal 
diseases  found  in  this  county  were  leaf  rust  and   Septoria. 

The  v/heat  crop  was  very  poor   in  V/ilkes  County,    due   to 

the  unfavorable  weather,    the    fly,    and  the   rust. 

In  the   other  counties  visited,-   namely   Surry,   Alexander,    Yadkin, 
Forsyth,    Rockingham,    Guilford,    and   Durham  -  the  wheat  was  very  poor 
also.      The   only   diseases  commonly   found  were   the   rust  and  Septoria. 
(Foster) . 

Oklahoma:      Crop   sown  late  has  less  rust  and  bids  fair  to  outyield   the 

early    sown.      Rapid  deterioration  noted   in  crop  generally  on  account 
of  orange   leaf  rust  and  dry   roil.      (Bu.    Crop  Est.    Crop  Notes,   week 
ending  May  I4.  ) 
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The  rusts  have  been  very  bad  this  year,    especially   the 
orange   leaf   rust,    oraotically   all   fields  of  v;heat  being  badly 
infected  v;ith  it;    uj^uf^lly  /^Q-^^'jo  according  to   the    chart.      Kanred 
and  Black  Hull   Turkey   varieties   showed  usually   about  10/?i,    shov/ing 
much  resistance   to   the    rust.       (Stratton). 

Kanred  and  black  Hull  Turkey  leact   susceptible.       (Stratton). 

Ohio :      The  attack  has  been  very   severe  and  in  many   fields  seemed  to  be 
responsible   for   the  premature   ripening.      It  is  very  difficult, 
however,    to   entimate  damage   from  this  disease.      (Clayton). 

The   attack  has  been  very  severe   and   the    farmers   feel   that  it 
has  cut  the  yield  more    than   any  other  one   thing  in  many   cases. 
Certain  it  is   that   in  those  areas  v/orst  affected  they  are  only 
threshing  out  from  three   to    ten  bushels  of  v/heat  to   the  acre. 
Extreme   southern  Ohio  v/as  v/orst  affected.      (Clayton). 

Indiana:      Leaf  rust  has  been  very   severe,   more   so   I   think  than  in  any 
year   since   I  have  been  in  Indiana.      It  is  practically  universally 
present,    so  m.uch  so  as  to  be   commented  on  in  tlie  papers,    and  has 
attracted  a  good  deal  of  attention.      Opinions  differ  as   to   the 
loss  and  it  is   of  course  very  difficult   to   get  at  anything  tangible 
in  this  connection.      I  am  convinced,    however,    that  there  has  been 
considerable    loss   from  the  leaf  rust  this  year,   particularly  where 
the   infection  occurred   early.      (jaokfon) . 

Illinois;      The  men  engaged  on  flag   smut    survey  in  the  bottom  lands  of   the 
Mississippi  River  during   May  and  June   found  leaf  rust  very   abundant 
and,    according  to   grov/ers,    it  was  much  more   serious  than  usual.      In 
many   fields   the  v;heat  kernels  v/ere   slightly   shriveled  and   the   heads 
were  not  entirely   filled.      Leaf  rust  may  have  been  partially  but 
probably  not  wholly   responsible   for    tliis  condition-      (Haskell). 

Universally  distributed  v;here    spring  y/heat  was   grown   in 
Illinois.      It  ran  as  high  as  from  2^   to  40%,    according   to  the  U.S.D.A. 
scale  for   estimating    rust.      (Dungan). 

V/i  scon  sin:      Widespread.      Destructiveness  questionable.      (Vaughan)  . 

Ivlinnesota:      ?irst  report  Llay   G  in  Ramsey  County.      The  leaf  rust  on  v/heat 
came    early  this  year  and  v/as  much  more  prevalent   tJian  it  usually   is. 
The  degree  of  infection  ranged  from  trace   to  lOO/o.      As  far  as  has 
been  determined,    no  damage  was  done.      This  likely  is  partly  due    to 
the  fact  that  most  of  our   spring  wheat  varieties  are  moderately 
resistant  to  the   disease.      Furthermore,   the   hot  weather  checked   the 
development  of  the   rust  and  probably  prevented  it  from  doing  appre- 
ciable damage.      (Department  of  Plant  Pathology). 

Missouri:      Mr.      Curran  of  the    rust  survey   of   the  Office  of  Cereal   Inves- 
tigations,   examined  the    wheat  and  oats  on  the   Station  field  today. 
A  small   amount  of  leaf  rust  v/as  found  on  most  of   the   varieties  of 
wheat  and   rye  but  no   stem  rust  v/as  detected.      (L.   J.   Stadler, 
Columbia.      Cereal  Courier  I3:      ']2.      May   10.) 
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North   Dakota;      Leaf  rur;t  has  been   generally   and  rather  evenly  distributed 
throughout  the   state,    starting  early   in  the   spring,    and  in  many 
cases  caused  a  large   araount  of  defoliation,    particularly   on  some 
varieties  which   are  otherwise  quite  resistant  to    stern  rust.    (Bolley)  . 

The  first  appearance   of  Puccini  a  triticina  was  observed  on  May 
27  on  Kota  and  Acme  wheats.      (V/,    E.    Brentzel.      Cereal  Courier  I3: 
103 .      June    10 . ) 

South  Dakota:      Leaf  rust   is  very   abundant.      In  many   cases  it   is  doing 
serious   injury   to  the    grain,    I  feel   sure.      On  many   of  our   plots 
every   leaf  is   dead  yet  the   grain  seems   to  be    filling    rather  well. 
I  can't  conceive,    however,    of   its  filling  entirely  without  shrivel- 
ing under  these  conditions.      (Evans). 

Very   severe.      Some  fields   a  fev/  per  cent,    many   fields  100%. 
Must  have   done   some  damage   although  I  found  no   shriveling  directly 
traceable   to   it.      (Evans). 

Kansas:      Soft  v;heat  has  been  injured  to  i.ome    extent  by   red  leaf   rust  in 
eastern  Kansas . 

Field  inspection  of  Kanred  wheat  has  been   completed  except   for 
some    fields  of  Kanred  in  extreme  northwestern   counties  which  will  be 
inspected   the  last  week  in  J\ine  .      Kanred  is   again  manifesting   a 
remarkable    degree  of   resistance   to  leaf  rust  in  all    sections  of  the 
state.      (John  H.   Parker.      Cereal  Courier  I3 :      I25 .      July  10.) 

I  Ion tana:      Significant  damage   in  certain  localities;    never   so  common  before. 
( Jennison) . 

More  or   less   common  throughout   the   state   v/here    spring   wheat  crop 
amounts  to  anything.      In  more  moist  districts   considerable   amounts 
of  winter  wheat  leaf  tissue  killed.      (Jennison) . 

Colorado:      Practically  over  the   entire  wheat  section.      More  common  on  dry 
land  than   irrigated.      (Learn). 

■Vashington:      Present  in  severe  form  in  some    fields   especially  on  some    of 
the   club  hybrids.      (Heald). 

C£e£on:      General;    more  than   usual   or  than   last  year;    reduction  a   trace. 
Found  in  90fo  of  the   fields   in  the  state.      In  the  V/illamette   Valley 
as  many  as  100%  of  the   plants  heavily  affected  in   some    fields.    First 
noticed  May  28  at  Melrose.      (Barss). 

California:      Puccinia   triticina  v;as  very   abundant  in  nearly  all  wheat 

fields  but  was  more  pronounced  in  the    Sacramento  Valley   and  Delta 

regions  where  damage   resulted,  especially   in  spots  of   lodged   grain. 
(Mackie ) . 

Both  Hard  and  V/hite   Federation  are   susceptible   to  tbje   common 

leaf   (triticina)    rust.      (V.    H.  Florell,    Cereal  Courier  I3:      lOG. 
June  10 . ) 

Mexico:      Fairly  prevalent  but  not   destructive.      (Stakman  L  Christopher). 
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Varietal   resistance 

The    following  summarj'-   of  varietal  resistance  v;as   supplied  by   Dr.    E.   B. 
Ma3.ns: 

"In   .general   the   most  resistant  of    tlie   bread  v;heats  are   the 
hard  winter  varieties  of  the    Crimean  type.      Certain   strains  of 
Malakof,    Hungarian,    Banat,    Budapest,    Kharkof,    Beloglina,    Crimean, 
Turkey,    Eversole,    Kanred,    Kansas  P  lOGG,    and   Kansas  P  I0G8  have 
shovm  high  resistance  in  one  or  more  of   the   plantings  mentioned 
above,    the  last  three  of  these  varieties  being  highly   resistant 
in  all.      These  v/heats,    of   course,    are  not  v/ell  adapted  to 
eastern  conditions  and  although  we  do   not  have   so  many  varieties 
among  the    softer  winter  wheats   showing   as  high  a  resistance  as 
the   above,    yet  certain   strains  of  Mediterranean,    Red  Hussar,    and 
Imperial  /jnber  are  giving  considerable   promise,    shovdng  up 
especially  resistant  at  i'j"lington  this  past  season.      Our  work 
would  indicate   that  a  number  of  other   strains  of  soft  winter 
varieties,    while  not  highly  resistant,    still  are  only  moderately 
susceptible.      Those   showing  the  most  promise   are   certain  strains 
of  Fulcaster,    Pultz,    Currell,    Michigan  .\mber,    Red  Cross, 
Pennsylvania  /^^,    and  Blue    Ridge.      The    spring  v/heat  varieties, 
Haynes  Bluestem,   Preston  and  Marquis   in  general   show  this 
moderate   susceptibility. 

"Among  the   wheat  species   the    Emmers  are  usually  more   or 
less   resistant,    especially  Khapli  and   Black  Winter.      The    Spelts 
are  also  rather  highly   resistant,    especially  Aletrom,    Red  Winter 
and  White  ', 'inter.      In  a  similar   way   the   Durums  usually   show 
considerable  resistance,    especially  Acme,    Arnautka,    If),    Goose, 
I.'indum  and  Monad.      The  one  strain  of   Rivet  and  Emn.er   tested  \rere 
both  highly   resistant.      The    Club  wheats,    so   far  as  we  have 
tested   Uiem,    are   all  extremely   susceptible   vdth   the  exception 
of  a  little  grown  variety  known  as  Binkel  Club,   which  has    shown 
moderate   susceptibility. 

'■This  covers  in  a  general  way    the  situation  for  the   eastern 
part  of  the    country.      The  presence  of   tb.ree   or  four    strains   in 
tliis  region,    of   course,    complicates  the   situation.      Further   study 
v/ill  doubtless  be  necessary   in  order  to  definitely  establish 
v/hether   these  varieties  v/ill  maintai.n  their  value,   but   I  think 
there  is  no  question  but  what  the  disease  can  be   considerably 
decreased  by   a  number  of  the  more  promising   and    that  still  more 
highly  resistant   varieties   can  be  obtained  "hy  hybridizing." 
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Stripe   rust  caused  by  Puccini  a  glumarum  (Schm.)    Eriks.   ^;  Henn. 

During   the  past  year  stripe  rust  was  found  only   in  Montana,    Idaho, 
Washington,    Oregon,   and  California.      None   was  found  in  South  Dakota,    where  it 


\7HEAT  -   Stripe   rust 


183 


was  found  on  barley   several  years  ago.      Dr.    Arthur  W.    Evans  made  a  very  careful 
search  for   stripe   rust  during  the  past  season  but  was  unable  to  find  any  trace  of 
it.      Therefore,    it  is  evident  that   the   disease   is  not   spreading  eastward  very 
rapidly.      The   real   reason  for  the   failure  of   the   rust  to   spread  eastward  would 
furnish  the   subject  for  some  interesting    experiments. 

In  the   region  in  which   the  yellow  stripe  rust  occurred  in  192I,    it  did 
but  little  damage.      Jennison  reports  that  it  was  very   coirmon  on  Crail  Fife   in 
irrigated  sections  of  Montana,    that  it  was  particularly  prevalent  v/here   the 
ground  was  low,    and  that  it  did    some   damage  by  killing   leaf  tissues.      However, 
he   states  that  the  damage  for   the   state  was  negligible.      Hungerford  reports   that 
stripe   rust  was  more  prevalent  in  Idaho   than  it  has  been  since  1915-      '^'^  seems 
to  be  most  common  in  the   northern  part  of    the   state,    in  which   scarcely   a  wheat 
field   is  free   from  the  rust.      Hov/ever,    ?Iungerfoi-d  states  also   that  the    damage 
was  very   slight.      Heald  reports  that  the    rust  occurred  in  Washington  but  that 
there  was  only  a   small   amount   and   apparently  no  appreciable   damage  was  done. 
In  Oregon,   according   to  Barss,    the   disease  was  more  prevalent  than  usual  but 
unimportant.      Jenkins  Club  and   Forty- fold  were  the   varieties  most  severely 
affected  in  the    fields   surveyed  in  the    state.      D.    E.    Stephens  reports  as  follows 
in  the  Cereal  Courier  I3:      18G.      June  10,    1^21 . 

"A  little  stripe   rust  is  present   (at  Moro,    Oregon) 
on  som.e  of  the  winter  wheats,    one  of  the   Forty-fold  x 
Federation  hybrids  in  the   nursery  having  an  especially 
heavy   infection.      Adjacent  rows  of  cross  between  Turkey 
and  Karun  show  no  infection  yet." 

V.   H.    Florell    (California)    contributed  the    following   (Cereal  Courier  I3: 
106.      June   10 . ) : 

"The  YHiite  Federation  v/as  found  to   be   a  particularly 
congenial  host  to  the   yellov/   stripe    (glumarum)    rust. 
Stripe  rust  was  observed  on  this  variety   at  all  points 
except  two  v/here  the   drought  was  most  severe.      Stripe  rust 
is  rarely  found  on  Hard  Federation." 

Dr.    H.   B.    Humphrey  states  that  the   rust  was  very  prevalent  in  the  experi- 
mental plots  at  Corvallis,    Oregon,    and  that  some  varieties  were  affected   severely. 
He  states  also   that  it  was  quite  abundant  in  the  Puget  Sound  region  of  Washington. 
In  general,   hov/ever,    the  rust   seemed  to  be   of  very  minor  importance  in  I92I. 

A  manuscript  summarizing   the  knov/ ledge  concerning   the   occurrence   of   the 
disease  in  the   United  States  is  now  in  process  of  preparation  by  Dr.    Humphrey  ar^ 
others. 
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resistance   to  yellow  rust  in  wheat.      Jour.    Agr.    Sci .   12:      57~9^' 
Feb.    1922. 

Scab   caused  by  Gibberella  saubinetii    (Mont.)    Sacc . 

Y/heat  scab   (Fig.  43)   apparently  caused  even  less  damage  in  most  states  in 
1921  than  it  did  in  I92O,    and  certainly  a  great  deal  less   than  in  1919-      '^^^ 
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disea&e  was  not  found  at  all  in  the  New  Erioland  states  nor  in  the  Gulf  states. 
Neither  was  it  found  in  Texas,  Oklahoma,  Montana,  Idaho,  Washington,  or 
Arizona.   Only  a  single  diseased  specimen,  according  to  Learn,  was  found  in 
Colorado.   Reports  of  collaborators  indicate  that  the  disease  v/as  unimportant 
in  all  states  except  those  which  are  listed  with  percentage  reduction  in  yield 


i'/o,    v/est 


as  follows:   Ohio  7%,  Illinois  4%,  Missoui-i  (considerable),  Maryland 
Virginia  2%,  and  North  Dakota  ^%.      The  only  appreciable  damage  occurred  in- 
part  of  the  soft  red  wheat  region.   The  figures  on  losses  refer  almost  entirely 
to  head  blight.   Very  little  differentiation  is  made  in  collaborators'  reports 
between  the  seedling  blight  caused  by  the  scab  organism,  and  seedling  blights 
caused  by  other  fungi.   Consequently,  accurate  estimates  of  losses  due  to  the 
seedling  blight  caused  by  the  scab  organism  are  not  possible. 


0=Not  seen  in "19,21 

*=Present,    damage   siighV^or   unknown  ,  ,, 

Numerals=Percentage  reduc^ti&rh  in  yield^-'^'^-^^^j 

t=Loss  a  trace  \ 

+=More  prevalent  than  in  I92D     \ 

-=Less  "  "        "        " 


Pig.   43.     .Estimated  percentage   loss   from  wheat   scab  in  192I. 
Relation  of  weather  conditions   to    the  development  of   scab 


Del.      .5- 
Md.      2  + 
Conn.O 


V;'eather   conditions,    as  a  rule,    were  unfavorable  for   the  development  of 
scab.      Comments  on  this  point   are  made  by   collaborators  in  Indiana,    Kentucky, 
Tennessee,    Virginia,    South  Dakota,    and  Ilinnesota.      In  all  of  these   states  the 
weather  was   rather  hot   and  dry  during   the    flowering  period  of    the  wheat. 
Consequently,    very  little  infection  occurred.      In  Ohio,   however,   and   in  some 
of  the  other  states  in   the   Ohio  River   Valley,    weather  conditions  were  very 
favorable    for    the   development  of  scab   in  some    localities  and   special  attention 
is  called  by  collaborators  to  the  local   occurrence  of  the   disease.      In  most 
cases   this  can  be   correlated  with  the  v/eather  conditions   at  flowering   time. 
In   some    states,    in  which  both  winter  and   spring   v/heats  are   grown,    spring  wheat 
v/as  more   severely  injured  than  winter  wheat.      Both  in  New  York  and   Illinois, 
Marquis  wheat  was  much  more   severely  injured  by  scab  than  were   the  v/inter 
varieties  v;hich   are  commonly  grown. 
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The    follov.'iiig  comments  made  by  collaborators  in  the  various  states  give 
a  fairly  good  idea  of    the  scab   situation  in  I92I: 

New  York:      Pusarium  soab  seemed  to  bo  r^gli^ible  factor  in  winter  wheat 

as  never  more  than  a  fev/  infected  heads  were  found  in  a  single  field. 
In  spring  wheat,   where  the   growing   region  is  farther  north  and 
Marquis   is  the  principal   variety,    scab  was  found  to  be  quite  common. 
Soab  was  present  to  the  extent  of  ^%  in  I75  acres  of  the  fields  of 
the  biggest  spring  wheat  seed  salesman  of  the   state.      (Kirby, 
August  22) . 

Slight  except  for  spring  wheat  which  v/as  reduced  5%-      Damage 
largely  in  northern  part  of   state.      (Kirby). 

Virginia;      Occurred  only  in  very  slight  amounts  this  year.     There  were 
practically  no  rains  during  blooming  period,      (Fromrae). 

Kentucky ;      Dry  hot  weather   set  in  shortly  before  flowering  period.     No 
scab  observed.      (Valleau), 

Tennessee;      (Observations  made  during  April,   l.Iay,  and  June  in  the  vicinity 
of  Knoxville,   Murfreesboro,   Golvimbia,   Nashville,   Jackson,  and  Union 
City.)     V^eat  scab  infection  was  extremely  slight;    in  most  of  the 
fields  only  occasional  specimens,   and  then  not  very  conspicuous, 
could  be   found.     No  field  was  observed  that  was  affected  wiih   the 
disease   to  any   serious  extent.     Extremely  dry  v/eather  during  the 
time   of  blooming  and  during  maturity  of   the  wheat  is   the  probable 
explanation  of  the  lov/  infection  with  the  scab.      (Sherbakoff ) . 

Louisiana:      Have  never  seen  it  in  state.      (Edgerton) . 

Arkansas:      Scab  has  never  been  of  importance  here.      (Elliott). 

Ohio;     The   counties  of  Coshocton,   Muskingum,    Ross,   Pickaway,    Darke,  and 
Van  V/ert  wore  visited. 

I  was   somewhat  surprised  to  find  disease  conditions  so  serious 
in  Ross  County.     V/heat  fields  in  the  overflow  lands  of  the  valleys 
were  all  badly  infected  with  v^eat  scab.      In  some   cases  infection 
was  155?'.     It  was  interesting   also  to  note  that  in  general  throughout 
Ross  County  the  rotation  corn,  wheat  and  clover  v;as  qviite  univer- 
sally followed. 

The    same   general  situation  prevailed  in  southern  Pickaway,    such 
as  I  had  opportunity  to   investigate. 

Farther  north  in  Van  Wert  County  scab  is  very  much  less  notice- 
able. 

I  am  quite  positive  that  wherever  I  investigated  fields  where 
a  longer  rotation  is  employed,-  namely,    corn,   oats,   wheat,    and 
clover,   or  corn,    oats,    tobacco,   v/heat,    and  clover,    also  where  some 
other  legume   such  as  alfalfa,    soybeans,    or    sweet  clover  is  intro- 
duced into  the  rotation  -  scab  infections  were  very  much  lower.      I 
was  especially  interested  in  the  rotation  investigations,   not  oily 
as  regards  soab  of  v/heat,  but  also  in  connection  with  the   clever 
root  rot  disease  which  we  have  at  the  present  time  under  investiga- 
tion.     (R,   C.   Thomas,   June  27). 
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During  the  forepart  of  the  season  scab  was  very  little  in 
evidence.  About  June  I5  this  trouble  became  epidemic  in  Ohio, 
hov;ever.  and  since  then  has  caused  heavy  loss  vdth  certain 
varieties.  Of  the  pedigreed  wheats,  counts  in  many  fields  have 
shown  that  the  Portage  is  very  subject  to  scab  attack  while         | 
Gladden  and  Trumbull  are  not.  ' 

In  one  case  where  three  varieties  were  planted  side  by  side 
in  the  same  field  the  counts  were: 

Portage 12%  scab 

Ohio  Pride 2%  scab 

Trumbull 1%  scab 

Fields  of  Portage  with  as  many  as  50%  of  the  heads  affected 
by  scab  have  been  reported,  while  the  average  for  the  state  has 
been  around  10%.  Gladden  vinder  the  same  conditions  has  shown  about 
1.5  to  2%  scab,  and  Trumbull  about  1%.   (Clayton). 

Scab  developed  late  and  caused  severe  loss  with  only  one 
variety  so  far  as  I  have  observed.  The  Portage  wheat,  an  improved 
variety,  distributed  by  the  Experiment  Station  was  very  badly 
affected  and  fields  of  Portage  vdth  as  high  as  ^0%  of  the  heads 
affected  have  been  reported. 

Most  varieties  showed  1  to  3%  of  the  heads  attacked  by  scab. 
(Clayton) . 

More  than  usual,  and  more  than  last  year,  with  a  reduction  in 
yield  for  the  state  of  5  to  10%.  The  infection  was  general  but 
was  worst  in  southern  part  of  state.  Greatest  injury  occurred 
after  blossoming  period,  when  weather  was  favorable  for  the 
disease.   (Thomas). 

Indiana;  Very  much  less  than  usual;  probably  same  as  in  I92O .  Attri- 
buted to  weather  conditions  unfavorable  to  infection.   Less  than 
1%  loss.   (Gardner). 

Illinois;   In  northern  Illinois  scab  on  spring  v/heat  was  very  severe; 
running  as  high  as  30%  ^^   the  average.  In  central  Illinois  it 
was  as  bad  as  12%.  Little  or  no  spring  wheat  is  grown  in  southern 
Illinois.   (Percentage  based  on  number  of  heads  infected.  (Dungan). 

Wisconsin;  For  the  state  as  a  whole  infection  was  generally  light  but 
in  spots  in  the  southern  part  of  the  state,  where  more  rain 
occurred  and  where  v/heat  follov/ed  corn,  there  was  some  damage. 
(a.  G.  Johnson). 

North  Dakota;  Naturally,  scab  in  wheat,  wilt  in  flax,  ergot  ani  similar 
wind-born  troubles  are  more  destructive  in  the  counties  of  intense 
cultivation  and  particularly  in  the  eastern  part  of  the  state  where 
the  soil  and  moisture  conditions  are  more  favorable.   (Bolley) . 

Varietal  resistance 

Since  it  is  difficult  to  control  scab  by  ordinary  means,  varietal 
resistance  is  extremely  important.   There  are  very  sharp  differences  in  the 
susceptibility  of  the  different  varieties  to  the  scab.  In  the  hard  red  spring 
wheat  region,  for  instance,  the  dururas  as  a  class  and  Marquis  are  extremely 
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susceptible,  while  Preston,  Haynes  blue  stem,  and  several  other  varieties  are 
much  more  resistant.  Results  of  preliminary  varietal  tests  at  University  Farm, 
St.  Paul,  1,'dnnesota,  have  been  furnished  by  Mr.  J.  J.  Ohristensen,  of  the 
University  of  Minnesota  (Table  2$). 

Table  29.   Varietal  susceptibility  of  wheat  varieties  to  scab  in  I92I  in 
Minnesota,  according  to  data  furnished  by  J.  J.  Ohristensen. 


•Percent  of  seec 

is  of  infected 

Variety 

•Percent  heads  blighted 

heads  blighted 

:          A 

B 

A 

B 

Preston,  Minn.       924 

0 

.5 

0                : 

3 

Haynes  Blue stem,   Minn.   163 

-          1.5        : 

.5 

9 

4 

Glydon  Fife,   Minn.   163 

1-5 

:            0 

11 

:            0 

Kota  C.I.   5878 

1.5 

3 

8 

9.3 

Kitchener  C.  I.  2153 

2.5 

1.5 

10.3 

10.5 

Ruby  C.I.  2151 

:          2.5 

3 

28 

18 

Prelude  C.I.  4323                   ; 

2.9        : 

5-9 

8.1 

•          15 

Red  Bobs  C.I.  6255 

:          2.5 

8.3     . 

11 

23 

Red  Durum  C.    I.   L44G 

3 

11 

:            12 

:          12.1 

Marquis  C.   I.   I239 

■■  ^  ' 

?-5 

:            19 

18 

Acme  C.  I.   I967 

;            8.5 

19 

;         12.3 

Kubanka  C.    I.   2102 
Monad  C   I.  215G 

:         8.8 
:        12 

:           10 

27.7 
18 

:          10 

14.5 

Mindun,   Minn.  47O 

•      14-5 

9 

:            14.1 

l?.6 

Kubanlca  C.    I.   2094 

:        19.5 

14 

13 

!              18.8 

Kubanka   (8)  C.   I.  406^ 

:          2^.4 

:          11.4 

1.  (A)  planted  April  23 

2.  (B)    "    May  10 
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Take-all  caused  by  Ophiobolus  cariceti  (Berk.  &  Br.)   Saoc. 
(=Oghioboius  graminis  Sacc . ) 

Take-all  caused  by  Ophiobolus  was  reported  for  the   first  time   in  the 
United  States  by  Kirby  and  Thomas  in  October  1920.     Since  that  time   it  has  been 
fbund  also  in  Indiana,    Arkansas,   and  Oregon.     The   follov/ing  extracts  from  the 
sunmary  of  the  survey  for  take-all  and  flag  smut  in  I92I,   prepared  by  R.  J. 
Ifeskell,   gives  the  available  information  regarding  the  occurrence  of  the   disease: 


"1.     Take-all  associated  vdiii   Ophiobolus. 

As  a  result  of   this  season's  work  Ophiobolus  has  been 
found  associated  with  foot  rots  in  three  new  states.     It  was 
found  again  in  New  York,   this  year  in  great  abundance,   and 
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in  addition  was  discovered  in  Arkansas,    Indiana,   and  Oregon. 

"The  Kev/  York  sittatdon  is  a  rather  serious  one. 
Take^all  has  Taeen  found  scattered  "through  the  major  part  of 
the  v/estern  grain  "belt.      It  is  present  in  at  least  nine  of 
the  sixteen  counties  surveyed  and  in  many  localities  in 
considerable  quantities.     The   disease  is  readily  distinguished 
by  the  blackened  bases  of  the   culms  accompanied  by  the  mycelial 
plate  and  perithecia  in  most  cases.      It  must  have  been  present 
in  the  state  for   some  years  to  have  spread  over  so  wide  a 
territory. 

'In  Arkansas  a  disease  having  the   same  appearance  as  that 
in  New  York  was  found  in  two  fields  near  Payetteville  by  H.   R. 
Rosen  and  in  both  fields  an  Ophiobolvis  was  found  on  the 
diseased  culms.      In  the  first  field  the   disease  was  generally 
prevalent  throughout  the  v/hole   eleven  acres  but  was  worse 
in  spots;   and  in  the  second  field,   it  was  general  but   spotted 
in  only  three  of  the   eleven  acres,    the  three  acres  having 
been  in  peach  orchard  the  year  before. 

"In  Indiana,    H.   S.  Jackcon  received  specimens  from 
Knox  County  having    signs  of  take-all  and  ,an  inspection  of  the 
locality  showed  three  infested  fields  on  a  farm  ten  miles 
east  of  Vincennes.     The  disease  was  in  spots  of  t\^o  to  three 
feet  in  diameter.      Immature  Ophiobolus  perithecia  were  found 
on  the  culms  and  fraca  Jackson's  description  it  appears  to  be     ' 
like   the  New  York  disease. 

"In  Oregon,    H.  P.   Barss  found  Ophiobolus  near  Hillsboro 
and  in  a  number  of  other  localities.     At  Hillsboro  the  loss 
in  some   cases  is   estimated  at  one- third  the  crop,    the  spots 
ranging  up  to  100  feet  in  diameter. 

"2.     Ophiobolus  on  wild  grasses. 

"Agropyron  repens  was  found  infected  with  Ophiobolus 
by  R.   S.    Kirby  in  Genesee  County,   New  York  on  June  10  and  in 
the  greenhouse  Ijlr .  Kirby  appears  to  be   getting  infection  on 
certain  species  of  the   genera  Brranus,   Agropyron,   Elyraus,   and 
Hordeum.     Johnson,    Rosen,  and  McKinney   collected  Pestuca, 
Bromus,   and  Hordeum  in  one  of  the   infested  fields  in  Arkansas 
on  June  11  that  seemed  to  be  affected  with  the  same  disease 
as  the  v/heat,   and  on  June  23  Rosen  reported  he  found     perithecia, 
asci,    and   asco spores  of  Ophiobolus  on  Setaria  geniculata  growing 
on  the  campus  at  Payetteville. 

"Evidence  pointing  to   the  importance  of  grasses  as  hosts 
for  Ophiobolus  was  found  in  the  ileld  in  /vrkansas  where  the 
disease  occurred  only  in  the  three   acres  that  had  been  in 
pea.ch  orchard  in  I92O .      In  the  other  Arkansas  case  the   field 
had  been  in  pasture  for  12-I4  years  and  the  same   seed  planted 
on  another  part  of  the  farm  shov^sd  no  disease. 

"The  occurrence  of  Ophiobolus  on  vdld  grasses  will 
prevent  control  of  take-all  by  rotation  and  will  make  the 
disease  that  much  more  difficult  to  combat." 

Ophiobolus  has  apparently  kept  on  doing   considerable  damage.     Kirby 
reports  that  it  is  one  of  the  most  important   cereal  diseases  in  New  York.     It 
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kills  the  plants  prematurely,  and  infected  plants  are  not  likely  to  produce 
more   than  1%  of  a  normal   crop.     The   reduction  in  yield  for  the   state     of  New 
York  is  estimated  at  approximately  1%.     Barss  reports  as  follows  regarding   the 
situation  in  Oregon: 

"Wheat  specimens  received  from  E.   B.    Dunsmore,   Mosier, 
Oregon,    looked  like   typical  Ophiobolus.     Fifty   acres  affected. 
Ten  acres  entirely  killed  out.     Tv^enty-six  acres  hardly  worth 
harvesting.     The   ten-acre  tract  v/ent  forty   tons  v;heat  hay  two 
years  ago." 

Less  is  known  about   the  destructiveness  of   the  disease  in  other  regions. 
The  map  of  New  York  and  the  map  of  Oregon   (Pigs.  44  and  45)   show  hav  widely 
distributed  the  disease   is  in  those  states.      The  pathogene  occurs  on  various 
other  hosts  besides  v/heat.      It  is  especially  important  to  note  that  it  has  been 

found  in  nature  on  several  grasses.     Kirby 
I  found  Agropyron  repens  infected  in  New  York, 

'  and  in  Arkansas  Rosen  found   the  organism  on 

Setaria  geniculate,    and  also  on  a  grass  which 
appeared  to  be   Hordeum  pus ilium.      Kirby   (l) 
states   that  he  has  been  able   to  infect  v/heat, 
barley,    rye,    and  one   or  more  species  of  the 
following  genera  of  wild  gras^res:     Agropyron, 

;_  _, !  Bromus,    Elymus,    Pestuca,    Hordeum,    Hystrix,    Lolium, 

and  Phalaris.      He   says  also  that  in  New  York 
Pig.  45.      Occurrence       Number  G  Junior  wheat  appeared  to  be   slightly 
of  wheat  take-all  in  Oregon      more  susceptible   than  Dawson  Golden  Chaff  and 
in  1921.      (After  map  by  Red  Rock.      In  Oregon,    according  to  Barss,    Forty- 

H.  ?.   Barss.)  fold,    Dawson  Golden  Chaff,   and  White  Y/inter 

varieties  were  most  severely  affected,   while   Rink 
and  Jenl<ins'   Club  were  only   slightly  attacked.      It 
is  quite  possible,    therefore,   that  the  disease  may  be  controlled  by   the  use  of 
resistant  varieties.      A  general  sunmary  of  what  is  knovm  about  the   disease  in 
New  York  has  been  made  by  Kirby. 

Recent  literature 

Cited: 

Kirby,    R.    S.     The    take-all  disease  of  cereals  and  grasses. 
(Abstract).      Phytopath.    12:      27.     Jan.    I922. 
Not  cited: 

Pitzpatrick,    H.   M. ,    H.   E.   Thomas,    and  R.    S.   Kirby.     Ophiobolus 
cariceti   (Berk.   &.  Br.)    Sacc,   cause  take-all  of  v/heat. 
(Abstract) .     Phytopath.    12:      27.      Jan.   I922. 
Pitzpatrick,    H.  M.,    H.   E.   Thomas,   and  R.    S.   Kirby.     The  Ophiobolus 
causing  take-all  of  wheat.     I5ycologia  I4:     3C~37'      '^^"*   1922. 

Poet  and  root  rots  of  wheat 

Several  destructive  foot  and   root  rots  of  v/heat  have  been  reported  during 
the  past  year.      The  etiology  of  some   of  these  is  not  yet  definitely  determined, 
but  they  can  be  grouped  for  convenience  under   several  heads:      (l)   rosette 
(so-called  take-all),   which  has  been  under  observation  since  1919  in  Illinois, 
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and  whioh  occurs  also  in  Indiana;    (2)   the  foot  and  root  rot  of  wheat,   barley, 
rye,    and  various  grasses  which  is  caused  \jy  Helminthosporium  sativum  and 
possibly  other  species  of   the  genus.      (For   symptoms  see  Minn.  Agr.   Expt.    Sta. 
BvlL.   191);    (3)   foot  rots  of  unknown  causation,   but  with  definite  and  character- 
istic  symptoms;    (4)   foot  and  root  rots  of  unknown  causation  and  v/ith  indefinite 
symptoms . 

Rosette,   probably  caused  by  Helminthosporium  sp. 

Rosette   (so-called  take-all)  which  was  discovered  in  Illinois  in  1919 
is  now  v/ell  under  control.     The   disease   caused  less  damage  in  192O  than  it  did 
in  1919  and  in  I92I  it  caused  still  less  damage.     This  probably  is  due  to  the 
fact  that  resistant  varieties  now  are  being  grown  in  the  infested  regions. 
Dungan  reports   that  there  was  only  a  trace  of  the  disease  in  Madison  and  Logan 
Counties,    Illinois,    vdiile  the  follovdng  excerpt  from  the  report  of  Mr.   J.   R. 
Kendriok  on  conditions  in  Indiana,    summarizes  the  situation  in  that  state: 

"On  June  I7,    a  trip  was  made   through   the  take-all 
quarantined  area  in  northern  Indiana,   to  examine  spring 
wheat,   winter  wheat,   and  to  look  up  a  reported  root   rot 
of  rye. 

"Sixty  acres  of   spring  wheat  were  examined,    and  no 
evidence  of  any  root  rot  or  take-all  was  found.      The 
wheat  is  in  good  condition  and  is  apparently  better  than 
the  winter  wheat.      I  believe  the  Go  acres  comprise  all 
the  spring  v/heat  in  the  quarantined  region.     The    serious 
dgimage  done  by  the  Hessian  fly  in  I92O  and  the  past 
scare  due  to   the  outbreak  of  take-all  have  made  the 
farmers  hesitate  about  sowing  much  wheat.     They  seeded  a 
large  acreage  of  rye  last  fall . 

"Something  like  I50  acres  of  winter  wheat  were 
examined  and  no  evidence  indicating   take-all  v/as 
present  could  be   found." 

There  are  very  sharp  differences  in  varietal  susceptibility  to  the 
rosette  disease.      The  following  summary,   prepared  by  H.   H.   McKinney,   is  taken 
from  the  Cereal  Courier  I3 :      1S6-188.     August  3I,    192I: 

"During  the  present  crop  season  I50  varieties  and 
selections  of  wheat  were   grovm  on  infested  land  to  deter- 
mine  relative   susceptibility  to  the  so-called  take-all  disease. 
These   experiments  were  conducted  near  Granite     City,    111., 
by  the  Office  of  Cereal  Investigations,    United  States 
Department  of  Agriculture,    in  cooperation  with  the   Illinois 
Agricultural  Experiment  Station.     The    susceptible  varieties 
are  shov/n  in  Table  '^0,    and  the  more  commonly  grown  ones 
that  shov/ed  marked  resistance   are  listed  in  the  paragraph 
which  follows.     None  of  the  latter  showed  any  infection 
with  the  so-called  take- all .     These  results,    in  general, 
agree  with  those  obtained  in  I92O,   particularly  in  that 
Harvest  Queen  (the  white-chaffed  Red  Cross,    locally  known 
as  Salzer's  Prizetaker)   was  found  to  be  highly   susceptible, 
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and  Red  V/ave,  Earlj;  iJ^y,  and  a  strain  of  Turkey  highly 
resistant.  Illini  Chief  was  considerably  more  heavily 
infected  in  1^20  than  in  1921." 

Table  '^0,     Forcentage  of  disease  on  susceptible  winter  wheat  varieties 
grovm  in  infested  soil  to  determine  relative  susceptibility  to  rosette  at 
Granite  City,  111.,  I921. 


:     Percentage  of 

Variety 

:        Seed  Source 

:            Disease 

Harvest  Queen  (Red  Cross   (white 

chaffed),    Salzer's  Prizetaker) 

Illinois  Station 

1             95 

Selection  No.   I3462   (bearded,    red- 

chaffed) 

.   C.I.   No.  4834 

'■             95 

Harvest  Queen 

.   C.    I.   No.  4882 

75 

Niagara  (Sel.   No.   13535) 
Velvet  Chaff   (Penquite) 

C.    I.    No.   5307 

70 

.   C.    I.   No.  3540 

:                  c5 

Missouri  Bluestem 

C.    I.   No.   1912 

60 

Dawson  (Dawson's  Golden  Chaff) 

111.  9-225 

1- 

tt                11                II              (1 

C.    I.   No.    6161 

1- 

Illini  Chief 

Illinois  Station   . 

1- 

MM                                                                                                 , 

C.    I.   No.  5406 

Trace 

Budapest 

C.    I.  No.  5789        ; 

•1 

Turkey   (Wis.   No.   18) 

Illinois  Station  : 

II 

World's  Champion                                      ; 

V                     »           . 

n 

The  follov/ing  varieties  from  the  sources  indicated  showed  no  infection: 

Beloglina,  Illinois  Station  and  C.  I.  No.  59^ 

Crimean,  C.  I.  No.  583 1 

Currell,  C.  I.  Nos .  290G,  3326,  4802 

Diet2  Longberry,  C.  I.  Nos.  I981  and  3387 

Early  hlay  (local) 

Pulcaster,  C.  I.  Nos.  3013,  3407,  4862 

Puitz,  0.  I.  Nos.  1923,  3349,  3423,  3594»  3598 

Gypsy,    Illinois   Station  and  Nos.   3439  and  344^ 

Gladden,    Illinois  Station  and  5644 

Gold  Coin   (Junior  No.   G),   C.    I. 

Grandprize,   C.   I.   No.   5G27 

Heirvest  Queen  (V/hite- chaffed  Red  Gross,    Salzer's  Prizetaker),   Resistant 

selection 
Harvest  King,    C.    I.   No.  5647 
Hungarian,    Illinois  Station 
Indiana  Sv/amp,    Illinois  Station 
Jones  Fife,   C.    I.   Nos.  I942  and  5608 
Kanred,   Illinois  Station  and  C.   I.  No.   5^4*^ 
Kharkof,   G.    I.   No.  5661 
Leap,    C.    I.  No.  56I0 

Malakof,   C.    I.  No.  5G63  and  Illinois  Station  No.  5-460 
Mammoth  Red,   C    I.   No.  2008 
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Mediterranean,  C.  I.  lb.  34^7  and  Illinois  Station 

Michigan  timber,    0.    I.   No.   4Sb4- 

Minnesota  Reliable,  Illinois  Station 

Nigger,  C  I.  No.  5G5L' 

Festerboden,  Illinois  Station 

Foole,  C.  I.  No.  5053 

Portage,  C  I.  No.  537O 

Pride  of  Indiana,  C  I.  No.  3452 

Red  Cross  (red-chaffed),  C  I.  No.  53l8  ' 

Red  Rock,  Illinois  Station 

Red  Wave,  C-  I.  No.  5^4  and  Illinois  Station 

Reliable,  C  I.  No.  3508 

Rudy,  C.    I.   No.   5625 

Stone r   (Marvelous),    C    I.   Nos.    2980   and  59GI 

Super   (Burbank's),   C.    I.   No,   5544 

Trumbull,  C.I.   No.   5657 

Turkey,    Illinois  Station,   Nop.   -^U,,   10-110,    I2-4I,   and  50g,   and  C.    I. 

No.    6152 
Turkey    (V/is.   Fed.    No.   2),    Illinois  Station 
Turkey   (lowa  No.   404) ,    C.    I.    Mo.    5580 
V/lieedling,'  t.    I.   No.  484G 

Judging  from  xht  work  done  by  Stevens  during  the  past  three  years,    the 
rosette  in  Illinois   is  caused  by  a   species  of  Helminthosporium.      The   follov/ing 
paper  by  McKinney  is  also  interesting   in  this  connection   (McKinney,    H.   H. 
The  Helminthosporium  disease  of  v/heat  and  the  influence  of  soil  temperature 
on  seedling   infection.      (Abstract).     Phytopath.   12.      Jan.   1922.): 

The   rosette  or  Helminthosporium  foot  rot  was  observed  in  experimental 
fields  in  Illinois   and   Indiana  and  also  in  a  field  of  Red  Gross  v/heat  near 
Lincoln,    Logan  County,    Illinois.      According   to  various  collaborators,    control 
measures,   especially   the  use  of   resistant  varieties,   are   responsible  for  the 
reduction  in  the  prevalence  and  destructiveness  of  the  disease. 

Foot  and  root  rots  caused  by   Helminthosporium 

Foot  and   root  rots  caused  by  Helminthosporium  apparently  occur  quite 
commonly  in  various  parts  of  the   United  States,   and  may  possibly  be 
etiologically  the  same.      In  fact,    it  is  quite  likely  that  the   distribution  is 
much  more  general  than  is  indicated  from  reports.      The  damage  caused  by 
Helminthosporium  and  various  other   fungi   is   sometimes  obscure  and  escapes  atten- 
tion.     Bolley  first  called  attention  to   this  type    of  discar.e  about  I909,    and 
since  that  time-   considerable  progress  has  been  made  in  determining  more  defi- 
nitely the   etiology  of   this   class  of  diseases.     Just  which   species  of  Helmin- 
thosporium are  responsible   for   the  root  rots  is  still  an  open  question,    although 
it  is   certain  from  wor!:  v;hich  has  been  done   at  various   experiment  stations  and 
in  the  United  States  Department   of  Agriculture   that  H.    sativum  is  capable   of 
causing   serious  losses.      The  work  of   Louise  J.   Stakman,    J.   J.   Christensen  and 
Louise  Dosdall  in  Minnesota  indicates  very  clearly   that  the   worst  type  of  foot 
rot  v/hich  occurs  in  that  state,    and  which    sometimes  severely  injures  v/heat, 
barley  and  rye,    is  caused  by  Helminthosporium  sativum.      The  same  disease  is 
knoT.Ti  to  occur  in  other  states  in  the  hard  red  spring   v/heat  area  and  undoubted- 
ly it  is  destructive  also  in  the  several  winter  wheat  sections.     Collaborators 
have  not  assigned  as  a  cause  of  the  foot  rot  any  particular  species  of  Helmin- 
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thosporium  in  most  cases,  but  it  is  quite  likely  that  Helminthosporium  sativum 
is  one  of  those  primarily  responsible.   This  Helminthosporium  type  of  root  rot 
has  been  reported  this  year  from  Minnesota,  North  Dakota,  South  Dakota,  New 
York,  Kansas,  and  Idaho.   It  should  be  noted  that  according  to  Melchers  two 
types  of  foot  rot  probably  occur  in  Kansas,  only  one  of  which  is  caused  by 
Helminthosporium.   The  follov/ing  comments  are  illuminating: 

New  York:   (Helminthosporium  root  rot  (apparently  H.  sativum) .)  This 
type  of  injury  was  very  common  on  winter  wheat  but  on  account  of 
the  fact  that  careful  counts  were  not  made  of  the  amount  of  the 
infection,  it  v/ould  be  impossible  to  say  more  than  that  the  disease 
was  fairly  common  on  wheat  in  New  York  and  that  it  likely  caused 
more  loss  than  was  accredited  to  it.   (R.  S.  Kirby,  Aug.  22). 

Kentucky:   On  May  I3  and  I4  I  made  an  inspection  trip  through  Logan  and 
Christian  Counties  where  there  have  been  reports  of  considerable 
trouble  in  wheat.   I  was  unable  to  find  any  signs  of  the  flag  smut 
or  take-all,  but  there  was  considerable  evidence  of  severe  root 
rot  in  practically  every  field  that  we  examined.   In  the  v/orst 
fields  it  appeared  to  be  the  cause  of  severe  stunting  of  certain 
plants,  these  plants  never  attaining  a  height  of  more  than  3  or  4 
inches  when  they  died  at  about  blossoming  time.   Other  plants  did 
not  stool  out,  and  sent  up  only  a  single  short  stalk  which  produced 
a  small,  short  head;  others  stooled  out  and  in  many  cases  most  of  the 
shoots  died  when  about  4  to  8  inches  high.   The  remainder,  however, 
fruited  normally.  We  have  found  the  same  conditions  to  exiet  in 
most  of  the  fields  examined  about  Lexington.   The  cause  of  the  root 
trouble  I  have  not  definitely  determined,  but  from  some  work  done 
the  past  winter  on  root  diseases  of  v/heat,  in  which  about  60 
varieties  were  worked  with,  I  found  rather  a  high  percentage  of  seed 
infection  with  Helminthosporium  and  also  some  wheat  scab  infection. 
There  was  a  marked  contrast  between  fields  planted  from  the  ordinary 
varieties  and  from  pure  line  selections.  Where  Ashland  was  used, 
the  stand,  by  actual  counts  made  by  Mr.  Kenney ,  was  2^/°  better  than 
the  stand  of  Gurrell's  Prolific  which  is  a  mixture  of  strains.   This 
increased  stand  v/as  due  primarily  to  a  greater  uniformity  in  the 
number  of  culms  produced,  practically  none  of  the  severely  stunted 
plants  being  found.   It  appears  from  our  work  so  far  that  this  root 
trouble  may  be  handled  to  quite  an  extent  by  selecting  resistant 
strains  and  eliminating  the  lov/  yielding  very  susceptible  strains 
from  our  varieties.   I  feel  fairly  confident  that  the  percentage  of 
seed  infection  with  pathogenic  organisms  capable  of  causing  root 
rot  is  sufficiently  high  so  that  practically  complete  root  infection 
v/ill  take  place  in  the  field  very  soon  after  the  seed  is  sown. 
(Valleau). 

Oklahoma:   (Referring  to  specimens  sent  by  Robert  Stratton. )   I  find  No. 
b  (v/heat  from  Beaver  County)  to  be  wheat  apparently  affected  with  a 
species  of  Helminthosporium,  known  to  be  more  or  less  consnon  as  a 
cause  of  foot  rot  in  certain  sections  of  the  country.  (H.B.Humphrey). 

Illinois:   Traces  in  Madison  and  Logan  Counties.   (Dungan). 
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Minnesota;   A  serious  root  and  foot  rot  of  rye,  barley,  and  wheat  was 

found  in  every  cotuity  visited.   The  disease  v/as  most  serious  in  the 
following  counties:  Wilkin,  Marshall,  Pennington,  and  Kittson.   It 
was  quite  severe  in  localized  areas  of  Anoka,  Ramsey,  and  St.  Louis 
Coiinties.  Roots  and  bases  of  culms  of  infected  plants  were  plated 
out  on  nutrient  media.   In  nearly  every  case  a  species  of  Helmin- 
thosporium  was  isolated.   Fusarium  was  seldom  present  in  the 
cultures,  although  it  often  appeared  to  be  present  on  the  dead 
leaves  and  bases  of  culms >  and  it  v;as  apparently  secondary  in 
most  cases. 

The  disease  appears  to  be  most  severe  on  light  soil  such  as 
peat  and  sand.  This  was  apparent  from  the  observations  made  in 
Marshall,  Kittson,  Pennington,  St.  Louis,  and  .\noka  Counties.  The 
disease  was  also  observed  to  be  extremely  severe  on  heavy  soil. 
One  of  the  most  severe  infections  was  found  at  Pens,  a  peat  experi- 
ment station  near  Duluth.   Several  plots  of  wheat  and  barley, 
including  several  varieties  of  each,  v/ere  almost  completely 
destroyed. 

I  did  not  see  a  single  field  of  v;heat  or  barley  free  from  foot 
and  root  rot  caused  by  Helminthosporium  sp.   I  saw  heavily  infected 
fields,  both  of  wheat  and  barley,  follovdng  potatoes  and  other 
cultivated  crops ,  but  as  a  rule  the  disease  showed  up  most  where 
wheat,  rye,  and  barley  v/ere  grown  continuously  or  where  poor 
cultural  methods  were  practiced.  V/eather,  poor  soil,  cultural 
methods  v/hich  tend  to  hinder  normal  growth  of  the  plants,  all 
favor  the  development  of  the  fungus.  Helmintho spo rium  sativum 
has  been  shown  to  be  one  of  the  commonest  causes  of  the  disease 
in  Minnesota,   (j.  J.  Christensen) . 

North  Dakota:   This  disease  in  v/heat,  each  year,  is  becoming  more  and 
more  destructive,  acting  as  a  seedling  root  blight.   It  has  this 
year  very  materially  aided  the  drought  and  hot  weather  to  reduce 
the  crop,  not  only  in  the  Red  Hiver  Valley,  but  in  the  western 
portions  of  the  state.   It  has  been  particularly  destructive  on 
certain  of  the  rust  resistant  dururas  such  as  Monad  and  Pentad. 
(Bolley). 

South  Dakota:   I  have  just  heard  from  Mr.  McKinney  on  the  wheat  which 

I  sent  from  the  field  near  Aberdeen  which  gave  indications  of  being 
take-all.  He  informs  me  that  he  has  isolated  Helminthosporium  from 
it.   I  have  had  Professor  Hutton  test  the  soil  where  this  wheat  was 
growing  and  he  informs  me  that  there  is  about  1.25%  alkali  which 
is  enough  to  cause  serious  damage  to  the  crop.   (Arthur  T.  Evans, 
July  2). 

Kansas:  V/e  have  isolated  at  least  tv/o  species  of  Helminthosporium  which 
have  come  out  in  practically  every  specimen  that  we  have  cultured. 
V/hile  Dr.  McKinney  and  I  have  not  compared  our  cultures  microscopi- 
cally we  have  compared  tliem  from  the  Petri  dishes  and  apparently 
have  gotten  the  same  organism. 

As  the  matter  now  stands,  it  seems  as  though  we  have  two 
distinct  problems  in  the  state.  The  one  in  Dickinson  County  where 
the  vdieat  is  dying  out  in  spots,  has  also  been  found  at  our 
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agronony  farm  here  in  Riley  Covmty .     Probably  the   same  trouble 
exists  in  Cheyenne  and  Ellis  Counties.      From  the  majority  of  fields 
which  have  been  reported  injured  and  where  Mr.   Pearson  has  made 
examinations,   we  find  another  trouble  viiich  no  doubt  is  the  most 
common  in  the  state  this  year.     Plants  are  dying  more  or  less  all 
over  the  field.      I  attribute  this  injury  to  a  number  of  factors  in 
combination  with  one  another. 

The  late  freezes  caused  a  great  deal  of  refuse  to  accumulate 
on  the  ground  and  chiefly  around  the  crown  of  the  plants.      In  many 
places  there  was  a  considerable  lack  of   rain.      The    soil  also  has 
been  seriously  depleted  in  many  of  these  fields.     Placing   the 
plants  under  these  conditions,    together  with  excessive  tillering, 
has  produced  a  strain  on  the  root  system  v/hich  it  cannot  meet.      I 
believe  that  a  great  deal  of   this  refuse  material  is  a  harboring 
place  for  semi- saprophytic  and  partially  parasitic  organisms  #iich 
together  with  the  organisms  in  the  soil,   have  been  responsible   for 
a  decay  in  the  root  system. 

No  doubt  a  number  of  imperfect  fungi  are  entering  into  this 
problem.      In  most  cases  they  are  causing   a  distinct  rotting  of  the 
roots  under  groimd  without  very  much  discoloration  on  the  lower 
internodes.     This  I  believe  is  responsible  for  a  great  deal  of  our 
poor  wheat  this  year.      Under  more  or  less  normal  conditions,   this 
would  not  have  been  nearly   so  noticeable,   but  where  wheat  is  grown 
year  after  year  on  this  land,    the  conditions  are  favorable. 
(Melchers,   June  6). 

Idaho :      Root  rot,   evidently  due  to  He Imintho spo rium  sp.,   is  rather 

common  around  Rexburg  in  Upper  Snake  River  Valley.     Only  wheat  on 
dry  land  affected.      Loss   in  regions  affected  may  reach  4/^.     This 
season  evidently  favorable  for  the   development  of  this  trouble. 
Cold,   wet  spring  followed  by  hot,   dry  weather.      In  winter  wheat 
greatest  injury  where  snow  lay  late  in  the   spring.     Same  trouble 
later  found  near  Paris  in  extreme  southeastern  Idaho.    (Hungerford) . 

Literature 

Harablin,   C.   D.      "Foot  rot"  of  wheat  caused  by  the   fungus  Helraintho spo rium 
Agr.    Gaz.   N.S.\7.   33:      I3-I9 .      Jan.   1922. 

Other  Foot  and  root  rots 

Undoubtedly,   mar^r  other  fungi  under  certain  conditions  also  cause  foot 
and  root   rots  on  wheat  and  other  cereals.     Mackie    calls  attention  to  the  fact 
that  Fusarium  causes  a  serious  root  rot  in  California;    and  in  V/ashington,   Kansas 
Kentucky,    and  Oklahoma  there   are  rather  destructive  foot  rots,    the  cause  of  whid 
has  not  yet  been  ascertained.      Stratton  reports  that  in  Oklahoma  a  disease, 
known  as  white  heads,    is  present  in  nearly  every  field.     The  loss  ranges  from  a 
trace  to  20%,   with  an  average  of  about  2%.     He  states  that  the   disease  is  most 
destructive  in  fields  in  which  continuous  wheat  culture  is  practiced,  and  that 
the  diseased  spots  are  where  wheat  has  been  pastured  or  where  animals  have  stood 
Melchers  points  out  that  there  are  two  distinct  types  of  foot  rot  in  Kansas, 
one  of  which  may  be   caused  by  He  Imintho  spo  rium  and  the  other  of  v/hich  resembles 
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take-all.   This  disease  is  described  in  a  paper  presented  at  the  Toronto 
meetings  by  licKinney  and  Melchers.   (McKinney,  H.  H.  and  L.  E.  Melchcrs.   Poot- 
rot  disease  of  wheat  in  Kansas.   (Abstract).   Phytopatli.  12:  28-29.   Jan.  1^22.) 
A  similar  disease  has  been  observed  by  Mackie  and  by  Johnson  in  California. 

One  of  the  big  problems  confronting  cereal  pathologists  is  that  of  foot 
and  root  rots. 


Nematode  (Tylenchus  tritici  (Stein.)  Bast.) 

The  nematode  of  v/hcat  was  reported  from  Virginia,   West  Virginia,    North 
Carolina    (first  report  in  192I),    and  Georgia.      In  Virginia  the   disease  v/as 
sli(jhtly  more  prevalent   than  it  was  last  year,    and  than  it  is   in  an  average 
year.      The  loss  for   the  entire    state   is   estimated  at    .2%.      According   to  Promme. 
there  were  no   severe   attack?,    but  the   disease  occurred  in  small  amounts   in 
those    sections  in  which  it  v;as  previously  known.      In  V/est  Virginia,    according 
to  Giddings,    the  disease  occurred  only   in  the   routheastern  portion  of   the    state, 
except  for   some   local  attacks   in  Mason  County.      The  maximuin  percentage   in  any 
one  field  was  5>    and  the    reduction  in  yield  for   the    entire   state,   according   to 
Giddings,    v/as   slight.      In  Nortii  Carolina,    the    nematode  disease  was   reported 
for  the   first  time,    in  Wilkes  County.      Foster, states  that  the   disease  was 
prevalent  in  two   sections  where   it  probably   caused  a  loss   of  from  10   to  20%  of 
the  crop.      According  to   the    farmers,    it  v/as  rather  common  in  the    sam.e    sections 
last  year,    and  some   of   them  stated   that  they   had  seen  the  disease  for   tlae  past 
five  years.      The   disease   occurs  also  in  Jackson  County,    Georgia.      This  is  the 
only  county,    I.!cClintock   says,    in  which   it  is  known  in  that  state. 

It  v/as  not  as   destructive 
in  1921  as  in  1^20   although 
it  is   said  to  be   quite  impor- 
tant in  Jackson  County .      The 
accompanying  map   (Pig.  4^) 
shov;s  the  present  knovm  distri- 
bution of  v/heat  nematode. 


i\ 


Fig.  aG.      Distribution  of  wheat  nematode,  Tylenchus  tritici 


Black  chaff  caused  by  Bacterium  translucens  var .  undulo sum  Smith,  Jones  &  Roddy 

Black  chaff  was  reported  as  occurring  only  in  Arkansas,  Kansas,  Colorado, 
Iowa,  Nebraska,  South  Dakota,  ard  Montana.   It  did  no  appreciable  damage,  accord- 
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ing  to  collaborators,  except  in  Nebraska,  in  which  the  reduction  in  yield  is 
estimated  as  a  bare  trace,  and  in  Llontana,  in  vixlch   Jennison  estimates  that  the 
yield  was  reduced  by  1-5%.  The  following  comment  by  Jennison  summarizes  the 
sitiiation  in  that  state: 

"Very  common  throughout  state  and  the  cause  of 
considerable  shrinkage  in  late-planted  fields.   First 
significant  outbreak  since  I918.  Appears  to  have  been 
confined  for  most  part  to  dry  land  spring  wheat  dis- 
tricts.  Rapid  spread  dxiring  warm,  moist  spring.   Hot 
dry  weather  in  late  July  and  August  checked  it.  Found 
on  Marquis  and  durum." 

In  Wisconsin  the  disease  was  found  only  in  experimental  plots  of  Kanred 
wheat,  the  seed  of  which  had  been  grown  in  Kansas. 

Anthracnose  caused  by  Qolletotrichum  cereale  Manns 

Anthracnose  occurred  in  the  following  states:   New  York,  New  Jersey, 
Pennsylvania,  Maryland,  Virginia,  Tennessee,  Arkansas,  Ohio,  Indiana,  and 
Illinois.  Miss  Detmers  states  that  in  Ohio  infection  was  generally  present  in 
fields  in  the  central  and  southern  parts  of  the  state,  particularly  in  fields 
severely  attacked  by  leaf  rust.  The  estimated  reduction  in  yield  for  the  state 
is  1%.      In  Illinois,  the  estimated  reduction  is  .2%,  and  in  tlic  other  states 
the  disease  did  no  appreciable  damage  for  the  state  as  a  whole  or  it  reduced 
the  yield  by  only  a  bare  trace.   Fromme  reports  that  anthracnose  v/as  severe  in 
occasional  fields  in  the  south  central  part  of  Virginia.  Apparently,  however, 
the  disease  was  unimportant  except  in  Ohio. 

Glume  blotch  caased  by  Septoria  glumarxim  Pass. 

Glume  blotch  of  wheat  v/as  reported  from  the  following  states:   Nev;  York, 
Pennsylvania,  Delaware,  Maryland,  Virginia,  West  Virginia,  Kentucky,  Tennessee, 
North  Carolina,  Arkansas,  Ohio,  Indiana,  Illinois,  Wisconsin,  Iowa,  Minnesota, 
and  Nebraska.   It  apparently  did  not  cause  serious  damage  in  any  one  of  these 
states.   The  highest  percentage  of  reduction  in  yield  was  reported  from 
Arkansas,  where  Elliott  estimated  that  the  yield  had  been  reduced  by  1%.      In 
practically  all  of  the  other  states  in  vdiich  the  disease  occurred,  it  is 
reported  merely  as  occurring,  but  not  as  being  destructive  except  in  some  local- 
ities.  However,  it  was  important  in  certain  places  and  under  certain  conditions. 
Possibly  after  more  information  has  been  obtained  it  may  be  shov/n  to  be  more 
destructive  than  it  is  now  supposed  to  be, 

Fromme  reports  that  the  disease  sometimes  causes  local  damage  in 
Virginia.   He  states  that  many  plants  are  severely  dv/arfed  and  the  heads  are 
injured  on  account  of  infection  of  the  rachis  .   The  disease  v/as  epidemic  in 
Pittsylvania  County,  but  v/as  relatively  unimportant  in  other  sections  of  the 
state.  Rosen  comments  as  follows  on  the  situation  in  Arkansas  and  calls 
attention  also  to  the  destructiveness  of  the  disease  in  Australia; 

"I  am  prepared  to  say  that  this  is  a  rather  serious 
thing  with  us,  standing  right  next  to  leaf  rust,  Puccinia 
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triticina,   in  severity  of  attack.      It  seems  to  me  that  this 
is  a  disease  of  importance  from  a  national   standpoint, 
judging  from  the   outbreaks  in   this  state.      Particular 
attention  ought  to  be  given  in  the   states  adjoining 
Arkansas,    for   I  am  under  the   impression  that  I  saw   this 
thing  two  years  ago  in  Missouri,   although   I  have  no 
specimens  and  am  not  certain  of  this. 

"I  have   just  received  a   statement  from  Dr.   W.   B. 
Grove  of  England,    in  v^ich  he   tells  me  that  vvhile   the 
disease  is  not   serious  in  England,    it  is  as  serious  in 
Australia  as  it  is   in  our  state." 

In  Arkansas  Technical  Bulletin  175j   Msiy   1921,    Rosen  states  that  the 
correct  name  of  the  organism  is  Septoria  nod o rum  Berk.      The   follov/ing  names 
would  be   synonyms:      Septoria  gliAmarvuTi  Pass.,    (?)    Septoria  fusispora  Died., 
Phoma  Hennebergii    Kuehn.,    Macrophoma  Hennebergii    (Kuehn)   Berl.    and  Vogl.,    and 
(?)  Ascochyta  graminicola  Sacc.    in  part.      Rosen  says  that  v/heat  in  the  vicinity 
of  Fayetteville  has  been  severely  attacked  for   three   successive   seasons.      The 
disease  occxirs  on  many  varieties.      It  has  been  located  in  Independence  County, 
as  well   as  V/ashington  County,    which  are  widely   separated;    and  probably   occurs 
in  other  localities.      According  to  Rosen,    the   disease  has  been  reported  from 
Maryland   (Townsend  1898;    severe  injury),    and  Ohio    (Selby,    1898),    and  perhaps 
also  from  V/isconsin  (Davis)   and  Connecticut   (Clinton,    I918).     The  use  of 
early  maturing  varieties,   proper  crop  rotation  and  clean  seed  should  be 
successful  in  controlling  the  disease. 

Another     publication  on  this  subject  which  will  be   interesting   is  that  by 
Weber.    (Weber,   George  F.      Studies  on  Septoria  diseases  of  cereals  and   certain 
grasses.      (Abstract).      Phytopath.    12:  44.      Jan.  I922.) 

Promme  gives  the  following  observations  on  the  percentage  of   severely 
infected  heads  of  different  varieties  at  the   Chatham  sub-station:      Red  May  95 1 
Pulcaster  85,    Fultz  70,   Red  Umber  65,    Leap's  Prolific  G5,    Stone r  25,    Pulcaster 
Selection  (seed  treated  by  hot  water  method)   25. 

Septoria  leaf  spot  caused  by  Septoria  graminum  Desm. 

Leaf  spot  caused  by   Septoria   graminum  v;as  reported  in  I92I  from  the 
follov/ing   states:      New  York,    Delaware,    Marylarjd ,    Virginia,   V/est  Virginia, 
Kentucky,    North  Carolina,    Arkansas,    Ohio,    Indiana,    Illinois,   V/isconsin, 
Minnesota,   Missouri,   Nebraska,   Kansas,    Idaho,   Oregon,   and  California.      Apparent- 
ly it  caused  but  little   damage  in  most  of  them.      The   greatest  reduction  in  yield 
was  .5%  in  Maryland.      In  all  of  the   other   states  it  was  reported  that  the 
disease  either  did  no  appreciable  damage  or  only  a  trace.     The   following  comments 
are  interesting: 

Virginia;      Severe  in  Pittsylvania  County,   accompanying  glume  blotch. 
( Promme) . 

Kentucky:      Open  warm  winter  and  very  warm  period  in  March  made  v/eather 
conditions  favorable,   but  the  percentage  in  loss  was  none,    or  very 
slight.      (Valleau). 

Tennessee;      (Observations  made  during  April,   May,    and   June  in  the  vicinity 
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of  Knoxville,  Murfreesboro,   Columbia,    Nashville,   Jackson,  and 
Union  City.)      Leaf  spot  had  been  found  early  in  April  very  conmon 
in  most  of  the  fields  from  Columbia  to  Union  City.      In  several 
fields  near  Nashville   the  leaf  spot  was  present  to  the  extent  of 
about  10%  of  the  plants.      However,    in  many  fields  only  traces  of 
it  could  be   fotind.      The  damage  caused  was  probably  slight. 
(Sherbakoff ) . 

Nebraska:     Common  in  fall  of  1^20,   uncommon  in  spring  of  1^21,   on  winter 
wheat.      (Goss). 

Oregon:      Apparently  confined  to  western  Oregon  from  north  to  south,    in 
region  of  mild,   moist  vanter  conditions.      (Barss)  . 


Recent  literature 


V/eber,   George  F.      Studies  on  Septoria  diseases  of  cereals  and   certain 
grasses.      (Abstract).     Phytopath.   12:  44.     Jan.  I922. 

Ergot  caused  by  Clavioeps  purr^urea  (Pr.)   Tul. 

Ergot  of  vvheat  was  reported  from  Virginia,    North  Carolina,    Illinois, 
Yfisconsin,   Minnesota,    North  Dakota,    and  Nebraska.      In  Virginia  the   loss  was  very 
slight,   according  to   Promme;    in  Illinois   the  loss  was  a  trace  only,   and  in 

V/isconsin  the  infection  was  said  to  be 
general  but  very  light.      The   disease 
has  been  increasing  in  severity  in  the 
durum  wheat  regions  of  Minnesota  and 
North  Dakota  (Fig.  47)-      Durum  varie- 
ties seem  to  be  especially  susceptible. 
In  the  rust  nursery  at  University 
Farm,    St.   Paul,   Minnesota,    some   durum 
varieties  are  severely  attacked  ard. 
some   of  the  durum  common  wheat  hybrids 
also  seem  to  be   very  susceptible.      It 
is  quite  noticeable  that  during  tlie 
past  few  years  the  increase  in  the 
severity  of   the   disease  has  become  an 
object  of  concern  to   growers  and 
semolina  manufacturers.      It  is  said 
that  the  presence   of  more   than  l/lO  of 
1%  ergot  in  flour  or  semolina  is  dan- 
gerous.     In  many  samples  of  durum,    from 
the  1921  crop,    the  percentage  of  ergot 
bodies  is  as  high  as  2%  or  3%  arxi  in 
some  lots  of  wheat  it  is  as  much  as 
10%.      In  fact,    in  some  of  the  durum- 
growing  regions   the  flies  v/hich  spread  the   conidia  vrere  so  numerous  as  to  lead 
the  farmers  to  believe  that  the  insects  themselves  were  doing  the  damage. 
Bolley  v/rites  that  ergot  was  epidemic  in  the  region  of  North  Dakota,   northeast 
of   Devil's   Lake,    and  that  entire   fields  were  practically  destroyed  in  that  region 


Fig.  47-     Approximate  intensity 
of  production  of  duruir.  wheat.      Ergot 
worst  in  region  with   *  as  center. 
Durum  wheat  area  and  area  of  heavy 
ergot  infestation  practically  coincide. 
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V/hile  ergot  has  not  "been  so  destructive  in  Minnesota  durum  fields  as  in  those 
of  North  Dakota,    still   it  has  been  present  in  appreciable   amounts  and  in  £-orae 
samples  of  wheat  there  have  been  from  2   to  4^  of   ergot  bodies.      Unless  natural 
conditions  become   unfavorable   for   the  development  of   the  disease   it  will  be- 
come necessary   to  use   control  measures. 

The   following  comment,    taken  from  the   New  Macaroni  Journal,   Minneapolis, 
Mnnesota,    December  15,    I92I,    (Vol.    Ill,    No.   8,   p.   20)    gives  an  idea  of   the 
situation  in  the  durum  v/heat   growing   sections  of    the   northwest: 

"Samples  submitted  to  the  government  officials  from 
sections  of  North  Dakota   show  as  high  as  10%  of  ergot  after 
threshing.      This  does  not   fully   represent  the  amount  of 
ergot  produced  vdth   the  crop   for  an  appreciable  percentage 
of  the   sclerotia,    as   the  small   ergot  bodies  are  known,   would 
of  course  be  blown  out  with   the  foreign  materials  as  part 
of   the   screenings  or   the    straw. 

"Viliile  this  disease  is  not  a  new  detriment  to  cereal 
culture,    having  been    found  in  various  sections  of  the  grain 
country  for  many  years,    it  is  just  the   last  few  years   that 
its  effects  have  been  felt.      Investigations  show  that  it  is 
not  only  much  more  prevalent  than  ever  before  knovm  but  also 
that  it   is  more  v/idely  distributed. 

"Durum  v/heats  seem  to  be  more   subject  to  this   disease 
than  the   ordinary  bread  wheats.      This  opinion  is  based  on 
field  observations  and  a   study  of    samples  of  durum,    which 
show  a  higher  percentage  of  ergot  in  tlie  durum  varieties." 

Powdery  mildew  caused  by  Ery si phe   gramini s  DC. 

Powdery  mildev/  was  observed  in  the   following   states:     New  York,   Penn- 
sylvania,   Delav/are,   Maryland,   Virginia,   West  Virginia,    Kentucky,   Tennessee, 
Arkansas,    Ohio,   Wisconsin,   Minnesota,   Kansas,  VJashington,   Oregon,   and  California 
It  v/as  reported  as  present  without  doing  any  appreciable  damage  except  in  New 
York,   Pennsylvania,    and  Virginia.      In  Hew  York  the   damage  was  estimated  by  Kirby 
to  be   1%,   while   in  Pennsylvania,    Virginia,   and  Oregon  it  v/as  a  trace.      Promme 
states  that  in  Virginia  the  disease  was  occasionally  severe.     In  Kentucky, 
Valleau  found  it  particularly  on  young  plants  and  on  plants  which  had  lodged. 
The   following  comments   give   some  idea  of  the   situation   in  several  states: 

Nev;  York:      On  account  of  the  early  warm  spring  this  fungus  attacked  the 
wheat  very   severely   and  caused  considerable   damage   v.hich  may  have 
reached  1  or   1.5%«      (Kirby). 

Pennsylvania:      Caused  considerable  alai^m  in   the   spring  but   dry  v/eather 
checked   it   and   it  apparently  did   little  harm.    (Thurston  and   Orton) . 

Delav/are:      First  observed  April  8.      Associated  with  considerable 

yellov/ing  in   fields  but   not   seriously   affecting  growth.      (Adams). 

Montana :      Some    damage  in  irrigated   sections  where  grain  lodged. 
(H.    E.   Morris) . 
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Oregon;  The  only  serious  damage  in  certain  spring  grain  fields  in  the 
northern  Willamette  Valley.   (Barss) , 

Downy  mildew  caused  by  Sclerospora  macrospora  Sacc. 

Downy  mildew  of  wheat,  which  had  previously  been  unknown  in  the  United 
States,  was  found  during  the  past  season  in  Jackson  and  Obion  Counties,  Tennessee, 
and  in  Fulton  County,  Kentucky.   Herbarivim  specimens  in  the  University  of 
California  show  that  the  disease  occurred  in  Kings  County,  California,  in  May 
1919.  V/.  H.  V/eston  points  out  that  the  disease  occurs  mostly  on  low  lying, 
poorly  drained  fields.  The  present  known  facts  regarding  the  disease  are  sum- 
mariaed  by  Weston  in  Department  Circular  186.   (V/eston,  William  H.  The  occurrence 
of  wheat  dovmy  mildew  in  the  United  States.  U.  S.  Dept.  Agr.  Circ.  18G:  1-6. 
June  1921.) 

Leaf  spot  associated  with  Penicillium  sp. 

A  report  of  a  leaf  spot  which  was  associated  with  a  species  of  Penicillium 
was  received  from  Forest  Grove,  Oregon  May  2'] .     On  plants  two  or  three  inches 
high  there  were  while  withered  spots  on  the  leaf  blades,  which  fell  over.  Only 
one  field  was  affected.  The  weather  had  previously  been  cool  and  moist,  and 
with  the  return  of  bright  weather  a  week  later  the  field  recovered.  The  variety 
was  Marquis,  and  had  been  seeded  late. 
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Stem  rust  caused  by  Puccini a  graminis  Pers. 

The  stem  rust  of  rye  was  relatively  unimportant  during  the  past  year.  The 
only  states  in  which  the  yield  was  reduced  appreciably  were  in  Ohio,  Michigan, 
ard  Minnesota.  In  each  of  these  states  the  percentage  of  reduction  in  yield  is 
estimated  as  1%.     V'hite  the  rust  was  present  in  many  other  states  as  indicated 
on  the  map  (Pig.  48)  it  was  not  important  economically.   This  is  very  probably 
due  to  the  fact  that  rye  matures  so  early  as  to  escape  rust  damage.   In  Michigan, 
according  to  Coons,  there  was  decided  local  effect  near  barberries.  Heavy  in- 
fection occurred  in  some  fields  near  rusted  bushes.  The  same  observations  were 
made  in  Indiana,  Illinois,  and  Mlnheaota. 

Rhode  Island;   Very  common  this  year  in  uredo  stage.  Caused  serious 
destruction  of  leaves.   (Brovming). 

Michigan;  Heavy  rusting;  loss  probably  not  more  than  ^%,     Epidemics 
near  barberry  locations  in  southwestern  Michigan  with  no  general 
infection  in  district.   (Coons). 
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Upper  figures  =  %  reduction  due  to  stem  rust 
Lower   "       "     '•      »      »  leaf  rust 


Indiana:   Locally  serious  in 
vicinity  of  barber- 
ries.  Noted  in  north- 
eastern counties. 
(Jackson) . 

Minnesota;  First  reported 

about  June  20  in  Free- 
born County .   Fairly 
heavy  on  late  rye .   In 
some  localities  the 
yield  probably  was  re- 
duced by  as  much  as  5%« 
(Department  of  Plant 
Pathology) . 

Nebraska:   Stem  rust  was  very 
general  throughout  the 
state  on  rye,  but  the 
infection  v/as  light. 
(Thiel,  A.  P.  Cereal 
Courier  I3:  I4 I.July 
20). 


Fig.  48.  Estimated  losses  from  stem  rust  (upper  figures)  and  leaf  rust 
(lower  figures)  of  rye,  I52I. 


Leaf  rust  caused  by  puccinia  dispersa  Eriks. 

The  leaf  rust  of  rye  apparently  caused  some  reduction  in  yield  in  several 
states  during  the  past  season,  although  it  was  relatively  uncommon.  The  distri- 
bution of  the  disease  and  the  amount  of  damage  done  are  indicated  on  the  map 
given  under  stem  rust  (Pig.  48).   The  urediniospores  of  the  leaf  rust  of  rye 
overwinter  commonly  and  readily  so  that  there  is  almost  always  sufficient  inocu- 
lum to  cause  fairly  general  rust  attacks,  even  in  the  northern  rye-growing 
states,  such  as  Michigan,  V/isconsin,  Minnesota,  and  the  Dakotas.   However,  the 
rust  seldom  does  any  real  damage  in  the  principal  rye  growing  states  on  account 
of  the  early  maturity  of  the  crop.   During  the  past  year  Clayton  estimated  that 
the  yield  was  reduced  in  Ohio  by  3/^°;  McClintock  estimated  the  same  for  Georgia, 
Kirby  estimated  2%   in  New  York,  and  Fromme,  2%   in  Virginia.   Aside  from  these 
states,  hov/ever,  the  damage  was  insignificant. 

Recent  work  conducted  by  Mains  throws  new  light  on  the  life  history  of  the 
ileaf  rust  parasite. 

"Efforts  to  obtain  an  infection  of  the  leaf  rust 
on  Anchusa  indicate  that  there  may  be  tv/o  races  of  the 
rye  rust,  one  of  which  may  parasitize  some  other 
heteroecious  host  than  Anchusa.  An  effort  to  determine 
this  host  vdll  be  made."   (Mains,  E.  B.  Cereal  Courier 
13:   6G.  April  30,  1921.) 
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The  possibility  of  developing  rust  resistant  varieties  of   rye   is  sugges- 
ted by  I.lains  aind  Leighty   (Mains,   E.   B.,    and  C.    E.    Leighty.      Rye  resistant  to 
leaf  rust  Puccinia  dispersa  (Abstract).      Phytopath.    12:     33.     Jan.    1922.) 

Scab  caused  by  Gibberella  saubinetii    (Mont.)    Sacc, 

1 

The  head  blight,    or  scab,   of  rye  was  observed  in  192I  in  the  following 
states:      New  York,    Delav/are,   Virginia,   Indiana,    Illinois,   Wisconsin,   and  Missouri, 
It  apparently  did  not  reduce  the  yield  in  any  of   them.      In  fact,   in  New  York  only 
a  single   scabbed  head  was  found,    and,    while    small  amounts  of  the  disease  could  be 
found  in  many  places  in  several  of  the  other  states  from  which  reports  were 
received,   the   disease  did  not   reduce  the  yield  to  any  extent.     V/hile   scab 
probably  is  more  prevalent  on  rye  than  on  any  one   of   the  other  small  grains 
except  wheat,    it  apparently   seldom  does  any  appreciable   damage  unless  by  causing 
seedling  blight.     The  head  blight  is   seldom  prevalent  enough  to  be  very 
destructive. 


Anthracnose   caused  by  Colletotriohxjm  cereale  Manns 

The  anthracnose  of  rye  was  reported  from  the  following  states:      New  York, 
Delaware,    Virginia,   Tennessee,    South  Carolina,    Louisiana,   Ohio,   Kferyland, 
Illinois,  Y^sconsin,    Iowa,  Minnesota,    and  North  Dakota   (Fig.  49).      In  most  of 
the  states  the   disease  v/as  not  especially  important.      However,    in  some  of  them 

it  did  some   damage  locally.      In 
Tennessee,    according  to  Sherbakoff, 
Hesler,  and   Essary,    the  disease  did 
considerable  damage.     In  South  Carolina, 
Ludwig  states  that  the  damage  was 
serious  locally,   particularly  in  one 
locality  in  which  the  heads  were 
severely  injured.      In  Ohio,  where  ctilm 
infection  was  severe  enough  to  cause 
considerable  kernel  shriveling,   the 
reduction  in  yield  is  estimated  at  be- 
tween  .5%  and  1%.      In  Indiana  there  was 
a  great  deal  more  of   the   disease  than 
had  ever  been  reported  before .      The  fol- 
lov/ing   statement  made  by  J.   B.   Kendrick 
s\immarizes  the  observations  in  Indiana: 

"A  farmer,   Mr.   August  H. 
Greiger,    reported  a  serious 
trouble   in  his  fifty-acre  field 
of  Rosen  rjre  in  Porter  County. 
He  reported  a  fungus  or  mould 
*=OcGurred,    loss  not  known  growing  on  the  roots  and  the  rye 

(a)=See  comments  in  text  dying.     On  examination,    I  found   the 

trouble   to  be  anthracnose,   and  very 
Fig.  49.     Percentage  loss  from  serious.      Prom  40-60%  of  the   rye 

rye  anthracnose  in  I92I.  ^^s  dead,    the  trouble  being  rather 
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uniformly  distributed  over  the   fields.     The  stalks  were 
dead  at  the  orown,   and  there  was  lots  of  infection  on  the 
heads.     I  examined  ^0  acres  nearby,  and  found  anthracnose 
present,   but  not  as  severe  as  on  the  farm  of  Mr.  Greiger. 
There  was  8-10%  of  the  rye  dead  in  these  fields.     The 
reports  of  the   farmers  visited  were  that  the   ry©  was  gen^ 
erally  affected  by  this  trouble  and  it  was  causing  them 
considerable  worry  for  fear  it  was  the  same   trouble  they 
had  in  wheat  in  1919«      There  is   no  doubt  but  that  their 
trouble  is  anthracnose. 

In  Illinois  also  the  disease  was  much  more  prevalent,    according  to 
Dungan  and  Tehon,    than  in  1^20  although  the  redvtotion  in  yield  for   the  entire 
state  is  estimated  at  ,^%.      In  V/isconsin  the  disease  was  present  in  destructive 
amounts  only  in  Forest  County,  while  in  Minnesota  and  North  Dakota  it  was 
present  but  apparently  did  no  appreciable  damage.      It  is  possible   that  the 
disease  actually  causes  greater  reduction  in  yields  than  is   generally  supposed. 
It  is  qixite  probable  that  some   of  the  damage  is  overlooked,   although  in  the 
principal  rye-growing   states  it  is  quite  likely  the   estimates  are  fairly  accurate. 
Gardner  suggests  that  in  Indiana  the    Xfeason  for  the  heavy  attack  was  the  excessive 
rains  during  lUey  and  the  first  part  of  June. 

Powdery  mildew  caused  by  Erysiphe   graminis  DC. 

Powdery  mildew  was  observed  in  the   following    states:      Delaware,  Maryland, 
Virginia,   Kentucky,   Arkansas,   Wisconsin,    and  California.      It  apparently  did  no 
appreciable   damage  in  any  of  them  except  in  Maryland,    in  which  Temple  and  Jehle 
estimate  that  the  yield  was  reduced  by  about  1%.     V/hile  the  disease  occurs  on 
rye  under  exceptional  conditions  in  practically  all  of  the   rye-grovdng  states, 
it  is   seldom  prevalent   enough   to  attract  any  particular  attention  and  usually  is 
of  no  economic  importance. 

Stem  anut  caused  by  Urocystis  occulta   (Wallr.)  Rab. 

The  stem   smut  of   rye  was  observed  in  the  following   states:     New  York, 
New  Hempshire,    Virginia,   V/est  Virginia,  Maryland,  Michigan,  V'isconsin,   Iowa, 
and  Minr.esota.     The  highest  percentages  of  infection  recorded  are  between  2% 
and  3%  in  Indiana,  although  undoubtedly  individual  fields  in  some  of  the   other 
states  contained  considerably  more   anut.     The  damage  from  stem  smut  of  rye 
quite  often  is  overlooked  because  it  is  rather  difficult  to  detect  after  the 
plants  have  begun  to  ripen.     The  reduction  in  yield  v;as  1.5%  in  Iowa,    ,^%  in 
Minnesota,   and  all  of  the   other  states  reported  only  a  trace.     The   disease  can 
be  controlled  rather  readily  by  means  of  seed  treatment   and  rotation.      It  is 
known  that  the   spores  will  live  in  the   soil  from  harvest  time  until  sovdng  time 
in  Ihe  same   season.     However,  by  the  following  year  practically  all  of  the   spores 
have  germinated  and  the  danger  of  soil  infection  is  thus  eliminated. 

Head  smut  caused  by  Ustilago   sp. 

Head  scut  of  rye,    the   identity  of  which  is   still  somewhat  in  doubt,  was 
found  in  two  states  during  the  past  year.      In  New  York  the  disease  v/as  found  on 
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volunteer  rye  in  a  wheat  field  near  Ithaca,  Tjut  was  not  observed  elsewhere  in 
the  state.  C.  T.  Gregory  states  that  smutted  heads  were  received  also  from 
Kosciusko  Co;inty,  Indiana. 

Ergot  caused  by  Olaviceps  purpurea  (Pr . )  Tul . 

The  distribution  and  losses  caused  by  rye  ergot  are  indicated  on  the 
accompanying  map,  Fig.  '^0.     It  will  be  noticed  that  the  disease  did  very  little 


l« 


0»Not  observed 
*«Occurred  but  loss  negligible 
+=More  than  1920 
-=Less       "         " 
Pig.  50.     Occurrence  of  ergot  of  rye  in  1^21 . 

damage  dxxring  the  past  year.      The  greatest  reductions  in  yield  are  reported  from 
Minnesota  and  North  Dakota,   in  both  of  v^ich  the  yield  is  estimated  to  have 
been  reduced  by  1%.     In  most  of  the  other  states  the  yield  was  not  appreciably 
affected.     Apparently  the  disease  was  more  prevalent  than  in  the  previous  year 
in  Wisconsin,   Minnesota,   the  two  Dakotas  and  Ohio.     In  the  other  states  it 
apparently  was  about  the  same  as  or  even  less  injurious  than  in  192Q.     Evans 
states  that  in  South  Dakota  there  was  a  great  deal  of  ergot  on  Dean  rye  but  only 
a  little  on  Swedish  and  Advance,   the  two  best  varieties  in  South  Dakota. 

Recent  literature 

Seymour,   E.   K.   and  F.   T.  McFarland.     Loss  from  rye  ergot.     Phytopath. 
11:     285-289.      July  1921.      (Nov.). 


Take-all  caused  by  Ophiobolus  cariceti   (Berk.  &  Br.)   Saoc. 

The  true  take-all  of  rye  was  reported  from  New  York.     Kirby  states  that 
it  occurred  in  Monroe  County  only,   and  on  only  one  plant. 
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Foot  and  root  rots 


Root  rot  in  Indiana 


Special  note  is  made  by  collaborators  of  v;hat  appear  to  be  three  types 
of  root  rots.   Jackson  found  what  appears  to  be  a  new  type  of  root  rot  of  rye 
in  Indiana.   The  following  quotation  is  from  a  letter  to  Dr.  G.  R.  Lyman  re- 
garding the  root  rot  in  Indiana. 

''I  made  a  trip  last  week  in  Porter;  LaPorte,  and 
Starke  Counties,  and  ran  across  a  peculiar  root  rot  of  : 
rye  in  Starke  County.   The  plants  were  dying  in  large 
patches  shortly  after  heading  out.   The  plants  had  some- 
what the  appearance  of  those  badly  affected  with  anthrac- 
nose,  but  this  fungus  was  not  present.   The  roots, 
however,  v;ere  rotted  off,  but  without  any  evidence  of  < 
fruiting  bodies  v/hich  could  account  for  the  trouble. 
Cultures  have  been  made  from  these  roots  and  the  bases 
of  the  stalks.   A  fungus  seems  to  be  present,  but  I  can 
not  yet  be  sure  whether  we  have  the  causal  fungus.   In 
fact,  it  would  probably  take  £om.e  investigation  to 
determine  whether  the  fiingi  v/hich  we  have  isolated  will 
cause  a  root  rot  in  rye.   The  disease  seems  to  be 
different  from  anything  I  have  seen  described  on  rye." 
(H.  S.  Jackson,  June  27). 

Foot  and  root  rot  caused  by  Helminthosporium  sativum  P.  K.  ^  B. 

J.  J.  Christenr.en  reports  that  a  destructive  foot  and  root  rot  caused  by 
Helminthosporium  sativum  was  fairly  prevalent  and  destructive  in  some  localities 
in  Minnesota.   The  disease  causes  a  stunting  of  the  plants  and  blasting  of  the 
heads.   This  disease  v/as  quite  destructive  in  Minnesota  in  1919 >  apparently 
less  destructive  in  I92O,  but  quite  destructive  again  in  I92I .   It  is  estimated 
that  the  disease  v/as  found  in  at  least  90%  of  the  fields  of  the  state. 

!  TWhite  heads 

Stratton  reports  that  in  Oklahoma  v/hite  heads,  such  as  is  described  for 
wheat,  also  occurs  on  rjQ   (see  v;heat  -  miscellaneous  foot  rots)  . 


Miscellaneous  diseases 

A  disease  similar  to  black  chaff  was  found  by  Evans  in  South  Dakota.   He 
writes  as  follows: 

"I  have  found  one  new  disease  on  rye,  rather  similar 
to  black  chaff  on  wheat,  but  the  organism  has  not  been 
identified  or  named  as  yet.   It  was  only  found  in  one  field 
and  then  doing  only  a  medium  amount  of  damage . " 

Bacterial  leaf  spot.   Hunger ford  found  a  bacterial  leaf  spot  of  rye  in 
northern  Idaho  but  no  complete  description  is  yet  available. 
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Covered  smut  caused  by  Ustilago  hordei  (Pers.)  K.  &  S. 

Covered  smut  of  barley  is  found  practically  wherever  barley  is  grown, 
although  during  the  past  year  it  apparently  did  not  do  very  much  damage.   The 
greatest  reduction  in  yield  is  reported  from  Tennessee  (4%)-   In  Kentucky, 
according  to  Valleau,  the  loss  v;as  about  3%;  Fronme  estimated  that  the  yield 


Pig.  51-   Distribution  of  barley  in  the  United  States, 
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in  Virginia  was  reduced  2%;  and  Taubenhaus  estimated  that  the  loss  in  Texas  was 
about  the  same.   The  loss  in  Montana  was  also  about  2%,  according  to  Jennison. 
The  disease  did  not  cause  more  than  1%   loss  in  any  other  state  from  v/hich 
reports  were  received  and  in  most  of  them  the  loss  v;as  only  a  trace,  although 
the  percentage  of  reduction  in  some  individual  fields  was  high.   The  loss  in 
Arkansas  was  placed  at  ^%  but  practically  no  barley  is  grown  in  that  state, 
according  to  Elliott.   In  Kansas,  according  to  Melchers  there  was  as  much  as 
50%  of  smut  in  some  fields,  v/hile  in  Missouri  'j)0%   of  the  heads  in  some  fields 
were  affected,  and  in  Indiana  the  highest  percentage  of  anut  in  any  individual 
field  was  15-   In  Coahuila,  Mexico,  according  to  Christopher  and  Stakman,  smut 
was  very  general.   The  percentage  of  infected  heads  in  various  fields  ranged 
from  5  'to  20.   For  distribution  and  losses  see  tlie  map.  Pig.  52. 

The  disease  is  controlled  easily  by  ordinary  seed  treatment,  including 
the  modified  hot  water  treatment  for  loose  anut.   The  results  of  experiments  to 
determine  varietal  resistance  apparently  were  disappointing.  The  following 
comment  from  the  Cereal  Courier  sunmarizes  the  work  done  at  Arlington  Farm, 
Virginia  in  1^21 : 


The  experiments  for  testing  the  behavior  of  varieties 
of  barley  toward  infection  by  the  covered  smut  fungus  were 
as  usual  unsuccessful.  So  far,  practically  all  attempts  at 
getting  infection  by  smutting  the  seed  at  the  time  of  sowing 
have  m.et  vdth  little  or  no  success.   Some  varieties  show  a 
slight  increase  in  the  percentage  of  infection  when  the  seed 
is  smutted,  v;hile  others  do  not.   Seed  of  most  varieties 
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when  taken  from  a   smutty   field  produce    some   infected  plants. 

Smutted   seed  sown  October  9  produced  more    anut   than 
smutted   seed   sown  October  30-      Hov;ever,   very  fev/  varieties 
shov;ed  iri'ection  in  either  case  and  the  percentages  were  low. 

In  the  seed  treatment  plats  hot  water  proved  to  be  very 
effective   in  controlling  botli   the   smuts  of  barley.      Formalde- 
hyde was  almost  as  effective  as  hot  water  in  controlling  the 
loose   smut,   but  less  effective  against  the   covered  smut. 
This   is   the   reverse  of  what  one  might  expect.      It  is  more 
effective   against  covered   smut  in  some    varieties   than  in 
others.      (V/.    H.   Tisdale.      Cereal  Courier  13:      280-284.      Dec. 
30.) 

Mackie  comments  as  follows  on  the    conditions  in  California: 

"Hidden   smut  of  barley  is   very  rare  in  the    state  this 
year.      In  the  Salinas  Valley  and   in  the  coast  counties   of 
Souufiern  California   the  attacks  v/ere  tlie   most   severe  amounting, 
hov/ever,    to  no  more  than  5%  in  the   fields   attacked."    (July   l) . 

"Covered  smut  of  barley  is  apparently  affected  by 
climatic  and    soil  conditions  to  a  m.arked  extent.      The   low 
lying   river  or   lake  bottom  lands  usually   show   the  most  barley 
smut.      The  percentage  of  attack  appears  to  be   greater  on  v/et 
years. 

"Experiments  in  California  have  for  three  years  failed 
in  attempt  to  create  heavy    smut  attacks  by  artificially 
inoculating  barley  seed.      This  has  been  tJ-ie   experience  of 
other  investigators.      It  has   therefore  been  impossible   to 
determine  the    smut   resistance  of  any  of  the   hundreds  of  barley 
varie-cifcs  under  test. 

"Vhile  in'^pec'cing  the  barley  being  prepared  for   foreign 
shipments  at  Port  Costa,    it  was  noticed  that  the   majority  of 
the  lots  examined  showed  considerable    smut.      It  is  difficult 
to  form,  an  estimate  of  the    losses  from  the    appearc:'.nce  of   smut 
in  the  sacked  grain  but  undoubtedly  it  is   very   considerable . " 
(August  1)  . 

laoBe    smut  caused  by  Us  ti  la  go  nuda   (Jens.)    K.   &.  S. 

The   loose   smut  of  barley  occurn-'ed  in  practically  every   state  in  vhich 
barley  is   grown.      It  was  reported  this  year   from  the  states  v/hich  are  indicated 
on  the  map,   Fig.   52.     The  losses  were  not  particularly   serious  in  most  states, 
although  the   losses  were  quite  heavy   in  Pennsylvania    {A-^j%)  ,    Virginia   (5^0), 
Kentucky    {G%) ,   Tennessee   (2fo) ,    Oklahoma   (3^0),   Montana   (2%),    and  Arkansas   (15%- 
very  little  barley   grov/n) .      In  most  of  the   other   states  the  yield  was  reduced 
by  1%  or   less,    although  the  percentage  of  infection  in  individual  fields  was 
sometimes  fairly  high;    in  Michigan,   for  instance,    from.  1  to  10%  ard  in  Montana 
as  many  as   15%  of  the  plants  were  affected,   while   Evans  states  that  in  South 
Dakota  20%  of  the  heads  v/ere  smutted  in   some   fields. 

Apparently  the  hot  water  treatment  is  little  used.      In  fact,   the  replies 
to  a  special  questionnaire  show  very  clearly  that  most  of  the  collaborators 
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Pig.    52.      Covered  and  loose   smuts  of  barley 
covered   smut;    loWer   figures,    loose   smut.) 


(upper   figures  represent 


consider  that  tne  loose  smut  of  barley  is  of  minor  importance  and   that  it  is 
not   sufficiently   injurious  to  necessitate   treatment.      In  a  few  states,   hov\'ever, 
central   treating  plants  have  been  used.      Giddings  reports   that  in  VJest  Virginia 
the  modified  hot  v;ater  treatment  has  been  used  to   some   extent  in  the     -eastern 
part  of  the    state,   but  only   in  small   areas   ard  under  the   supervision  of   county 
agents  and  also  of    some   representative   from  the   experiment   station.      He   states 
that  in  about  ^0/^  of  the    seed  lots,    germination  was  not   affected  v/hile  in  the 
others  the   viability  was   somewhat  reduced.      In  Virginia,    according   to   Promme, 
the  hot  v/ater  treatment  was  used  on  barley  during   the  past  year,    ard   controlled 
almost  entirely  both  the  loose  and  the  covered  smuts.     The  treatment  was 
carried  out  at  central  treating  plants.      The  following  comment  by  Taylor,    con- 
cerning work  conducted  at  the  Arlington  Pai-m,    i-j  interesting: 

The   fortieth-acre  plats  of  barley   treated  for    sciut 
by  Dr.    G.  M.   Reed  show  as  co'iolusive  results  as  last  year. 
All  varieties  in   the  varietal  experiments   for  the  current 
year  v/ere  treated  by  the  hot  water  method  and  a  general 
examination  of   these  plats  has   shown  but  tv/o   smutted 
plants,  both  covered  smut   (U.   hordei) .      The  ten  plats 
treated  with  formalin   show  occasional  plants  infected  with 
covered  smut.      The  ten  untreated  plats  have   a  heavy 
infection  of  both  loose  and   covered   smuts.      (Taylor,    J.   W. 
Cereal  Courier  I3:      70.     May    10,    I92I.) 

Bolley   suggests  that  the   disease  is  at  least  partly  amenable    to  the 
proper   kind  of  formaldehyde   treatment,   and  says  that  it   is  much  reduced  on  all 
farms  on  which  proper  seed  treatment  is  practiced  persistently. 
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Stem  rust  caused  by  Puccinia  graminis  Pcrs. 

Stem  rust  did  not  injure  barley  appreciably   in  most   states  during  the 
past  year.      This  probably   is  due   to   the  fact   that  the   host  matures  so  early   as 
to  escape   severe  rust  infection.      However,    the   local   loss  was  in   some   cases 
considerable.      Kirby  reports  that  infection  was  considerably  heavier  in  New 
York  on  barley   than  on  wheat,   probably   on  account   of   the  fact  that  the   Puccinia 
grarr.inis   secalis   strain  of   rust  is  more   commonly  distributed  from  the   barberry. 
This  probably   is  due   to   the  prevalence  of  Agropyron  rep ens,    vhich  is    suscepti- 
ble to   the    secalis   strain  but  not   to   the   tritici   form.      Tehon  and  Dungajn   state 
that  in  Illinois  the    stem  rust  of  barley  was  present,    especially  near  barberry 
plantings.      Vaughan  reports  that  tte    stem  rust  of  barley  v;as  more  prevalent  in 
Wisconsin  than  usual  and,    while    there  was  no   rust  on  early  plantings,    the 
later  plantings  v/ere  rusted,    although  the   loss  was  only  a  trace.      In  Minnesota 
also   the  infection  was  heavier  than  usual,    and  the  yield  probably  v/as  reduced 
by  about  3/^>    although    it  v/as  difficult  to  differentiate  between  heat  injury    and 
rust.  In   Iowa  the  reduction  in  yield  is   estimated   at  ^%,   by  Melhus ,   who 

says  that  there  was  very  much  less  rust  than  during  192O  .      Bolley  com.ments  as 
follows  on  the  occurrence  of    rust  in  Ilorth  Dakota: 

"Stem  rust  of  barley  was  not  a  factor   of  great 
importance   to  reduce  the   crop  this  year.      Par  more 
damage  was  done  by   the  heat  and  drought  '.vhich   shortened 
the  life  of   the   crop  and   perhaps  held   the    rust   in  control." 

Thiel   suggests   that  there  undoubtedly  was  a  reduction  in  yield  in  Nebraska 
on  account  of    the  heavy   general  infection,      /according   to  Mackie,    the    stem  rust 
usually  is   not  very  injurious   in  California  but   it  v;as  more  prevalent  in  I92I 
than  in  previous  years.      He    states  that  some    entire  fields  v;ere  ruined.      The 
only   states  from  vdiich  percentages  of   the   reduction  in  yield  are   available   are 
Vermont   (l%)  ,   Michigan   (if"),    './'isconsin   (I'/o),    lova   (7^0),   Minnesota   (3^0),   and 
South  Dakota   (2^^) .      See  map,    Fig.    |;3,    for  distribution  and  losses. 


Stripe  rust  caused  by  puce  inia  glumarum  Eriks.    &   Henn. 

Report  cards  were  received  from  Llontana,    Colorado,    Idaho,   Washington,    and 
Oregon,   but  in  no   one   of  these   states  was   the  yellow   stripe  rust  reported  on 
barley  during   the  past  season. 

Leaf  rust  caused  by  Puccinia  simplex   (iCoern.)   Eriks.   &  Henn. 

The  known   distribution  of  Puccinia  simplex   in   the  United  States  is  indi- 
cated on  the  accompanying  map,    Fig.    53-      The   rust  was  observed  during  the   past 
season  in  Vermont,    New  York,    Texas,    Illinois,    Iowa,    South   Dakota,    Nebraska, 
Kansas,   Montana,    Colorado,    Oregon,    and   California.      It  apparently   did  no  real 
damage   in  any  of  these   states.      Mackie   reports  that  it  v;as  present   in  Cali- 
fornia,   particularly  in  the   Sacramento  Valley,    and   in  the    coastal  regions  where 
it  appeared  during  May  but  that  it   seemed  unimportant.      It  seldom  has  been 
severe  enough  to   attract  much  attention  except  in  California.      A  small  amount 
was  found  in  Ivfcy  in  the   state  of  Coahuila,   Mexico  by  Stakman  and  Christopher. 
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Fig.   53-      Occurrence   of   stem  loxst  (Puccinia  Araminis)    and  leaf  rust 
(Puccinia   simplex)   of  barley  during   1'321^ 

Net  blotch  caused  by  Helminthosporium  teres  Sacc . 

He Imintho sp 0 r iurn  teres  was  observed  in  eleven  states:      New  York,    Illinois, 
Michigan,   'vVisconsin,   I'innesota,    North  Dakota,    South  L^\l:ota,    Montana,   Colorado, 
Oregon,    and  California.      Melhus  estimated  tliat  the   net  blotch   reduced  the  yield 
in  Iowa  by  ^%.      Evans  reports   tliat  he   had   seen  a  dozen  fields  in  South  Dakota  in 
which  this  disease  had  completely   ruined   tlie   crop,    and  he   estimates  the  reduc- 
tion in  yield  for  the  state  at  3%-      The  maximum  percentage  of  the  disease  v/hich 
he   found  in  any  one   field  was  100.      The    disease   also  v/as  destructive  in  certain 
localities  in  Oklahoma  as  is   indicated  by   the  following  memorandum  from  Dr. 
H.    B.    Humphrey  to  Dr.    G.    R.    Lyman: 

(Referring   to  specimens  from  Robert  Stratton,    station 
plot.) 

"Specimen  No.   7  consists  of  barley  plants  affected 
with  net  blotch.     These  specimens  represent  an  unusually 
serious  attack  and    if  they  are  representative  of  the 
condition  of  the  barley  field  from  which  they  were  taken, 
my  recommendation  v/ould  be  to  plov/  the  v\hole    thing  under, 
in  order  to  avoid  the  possible   further   spread  of  spores 
from  such  diseased  material.      Helminthosporium  teres, 
as  you  know,  has  its  perfect  stage  in  a  species  of 
Pleospora. " 

Net  blotch  evidently  was  unimportant  in  the   other  states  from  which    it 
was  reported;    only  in  Iowa,    South  Dakota,  and   in  some   localities  in  Oklahoma 
was  it   really  destructive. 
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Stripe  caused  by   Helminthosporiiirr.  graminevim  Rab. 

Barley   stripe  occurred  in  the   following    states:      New  York,    South  Carolina, 
Maryland,    Illinois,   Wisconsin,    Iowa,    Minnesota,    North   Dakota,    South  Dakota, 
Nebraska,    Colorado,    Arizona,    Idaho,    Oregon,    and  California.      It  reduced  the 
yield  by  5%  in  Iowa  and  Utah;    '^%  in  Arkansas;    2%  in  Minnesota  and  in  South 
Dakota;    but  in  all  of  the   other  states  the    losses  were  less   than  1%.      In  South 
Dakota  the   highest  percentage  of   diseased  plants  observed  in  any  field  was  30, 
v/hile   in  Minnesota  in  one   field  25%  of  the   plants  were  affected,   ard   in   Indiana 
the  maximum  found  in  any  one  field  was  ^%.      In  Wisconsin,    according   to   Vaughan, 
the  disease  was  not  important  enough  to  warrant  a  campaign  for  seed  treatment. 
Bolley  observed  that  the  disease  has  never  been  destructive  in  North  Dakota  and 
that  it  was  seen  only  a  few   time»«  in  I92L.      He   states,   however,    that  it  could 
become   quite  destructive  if  barley  culture  were  intensive  or   continuous.      The 
following    reference  to  an  article  by  H.   C.  Miller  and  E.  Ivlolz  may  be  of  interest. 

H.  C   riiller  and  E.   Molz.      Ueber  die  StreifenkranUheit  der  Gerste  und 
ihro  Bekampfung   auf  Grund  neuer   Versuche  .      D^^utsche   Landw.   Presse 
48:     419.      July  16,    1921. 

Spot  blotch  caused  by   He  linin  tho  sp  or  jura  sativum  P.    K.   ^  B. 

Spot  blotch  was  observed  in  New  York   (trace),    Louisiana   (trace),   Michigan 
(common),   V/isconsin   (very   slight),    lov/a   (trace),   Minnesota   (damage  considerable, 
but  estimate  of  percentage   reduction  almost  impossible  v/ithout  more  accurate 
survey),   North  DsJcota   (unimportant),    Nebraska    (moderate  infection),   Arizona 
(trace),   Oregon   (rare  -  no  loss),    ard  California    (minor  importance).     Vaughan 
observes  that  in  V.'isconsin  the   disease  v/as  less  prevalent    than  last  year  or  than 
in  an  average  year.      He   states  that  the  injury  is  caused  not  only  by  the   spotting 
of  the   leaves  but  also  by  seedling  blight.      In  Minnesota  also  the    disease  is 
widespread  both    on  the    leaves  and  on  other  parts  cf  the   plant.      The    greatest 
damage  is   done  by   the  attacks  on  roots,    culms,    leaves,   ard  heads.      The   leaf 
spotting   is  only   of  minor   importance   compared  with  the    effect  of  the    root  and 
foot   rot  and  head  blight.      It  is  quite  likely  tliat  the  losses  caused  by  this 
disease  have  been  underestimated.      The  writer  has  seen  many  fields  throu^out 
the  barley-growing  regions  of  the   central  part  of  the   United  States  in  which 
Serious  damage  was  done  by  the  disease.      It  was  observed  at  the  Minnesota  Exper- 
iment Station  by  Hayes  and  others   that  some   varieties  of  barley  could  not  be 
grovm  profitably  on  a  commercial   scale  on  account  of  their    susceptibility    to 
Helminthosporium  sativum .      The  rough-awned  Manchuria  barley  is  quite  resistant 
to  the  disease,   whereas,  the   sm.ooth-awned  Lion  is  extremely  susceptible.     Crosses 
have  been  made  betv7een  the  Manchuria  and  the  Lion  and  some   of  the  segregates 
combined  the  resistance  of  tlie  M'-nchuria  with  the   smooth-awned  character  of  the 
Lion.      There  are  great  differences  in  the    susceptibility   of   different  varieties 
to   the   disease.      A  few  of  them  are   so    sv.sceptible  that  they  do  not  head  when 
the  disease  is   epidemic.      Som.e  were  observed  in  field  plots  at  the   Minnesota 
Station  during   this  past  summer  on  which    symptoms   resembled  almost   exactly   those 
of  the   rosette    (so-called  take-all)    of  v/heat  in  Illinois.      V/hile  the  spot  blotch 
itself  may  be   of  rather  minor   importance  it   is   the   opinion  of  the    writer  that 
Helmintho spo rium   sativum,    on  account   of   the  fact  that  it  causes  a  very  destruc- 
tive seedling  blight  as  v/ell   as  lesions  of  other  parts  of  the  plants  of  wheat, 
barley,   and  rye  and  many  grasses,   may  be  a  very  virulent  and  dangerous  parasite. 
Oontrol  probably  will  be   accomplished  by  the  production  of  resistant  varieties. 
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(Hayes,    H.    K.    and  E.   C.    Stakman.      Resistance  of  barley  to  Helminthosporium 
sativum.      Phytopath.   11:      405-4II .      Oct.    I921 .      (Feb.   1922).) 

Scald  caused  by  Rhynchosporium  secalis  (Heins.)    Davis 

Barley  scald  v/as  reported  only   frora  Idaho,   Washington,    Oregon,   and 
California.      It  apparently  did  not  do  much  damage   except   in  California,    where 
the  disease  caused  a  reduction  in  yield  of  10%,    according   to  Mackie.     Mackie 
states  further  -Qiat  the   disease  injured  all  early-sown  barley  which  he   saw  in 
field  varieties  in  the   Sacramento  Valley,   but  the  late   sown  varieties  were  less 
affected.      Mackie  mentions  that  Tennessee  V/inter  barley,   which  is  resistant  to 
scald,   is   also  able  to   survive  excessive  quantities  of  water  in  contrast  to  the 
common,    or  Coast  barley  v/hich  is  severely   injured  under  the    same  conditions. 
Heald   and  Dana   state   that  in  V/ashington  blue   barley  was  severely  affected  while 
adjacent  plots  of  Tapp  winter  were  not   injured.      Barss   says  that  only  winter 
varieties  were  found  to  be   diseased   in  Oregon.      Hungerford  made  observations  on 
College   Farm  in  Idaho,    and   found  that  the  varieties  were  affected  as  follows: 
V/isconsin  57.9  to  G^fo,   Tennessee  V/inter  15%,  Michigan  Winter  15^0,   ard  White 
Winter  \^%.      The  yield  of  the  Wisconsin  variety  was  materially  reduced,    accord- 
ing to   Hungerford. 


Root   rot  caused  by  Fusarium  sp 

According  to  Mackie  a  species  of  Fusaritim  has  been  causing   a  destructive 
root  rot  of  barley   in  California.     The  following  excerpt  is  frora  a  letter  from 
him  to  G.    R.    lyman: 

"In  nearly  all  the  wheat  and  barley  fields  visited 
this  year   south  of   Davis,    I  found  a  Fusarium  root   rot 
causing  more  or   less  damage.      In  some  instances   the 
damage  has  been  estimated  at  20%  of  the  crop.     The  damage  I 

usually  is   about  5%  or   less.      The  presence  of  the   disease  1 

in  the  field  is  found  to  be  indicated  by  the  weakening  of 
the  culms,  the  death  or  early  maturity  of  the  plants  and 
shrivelling  of  the  kernels.  The  characteristic  pink  color 
on  the  roots  and  up  some  distance  on  the  culms  was  found 
in  nearly  all  instances.  Inspection  of  samples  under  the 
microscope  developed  true  Fusarium  conidia.  My  identifi- 
cation was  confirmed  by  Prof.    E.   H.   Smitli." 

A  seedling  blight  of  barley  caused  by  Fusarium  culmorum,   variety   leteius, 
was  described  in  an  abstract  by  Jessie  P.   Rose.      (Rose,   Jessie  P.     A  seedling 
blight  caused  by  Fusarium  culmorum  var.    leteius  Shear.      (Abstract).      Phytopath. 
12:      28.      Jan.    1^22.  | 

Miscellaneous  diseases 

Anthracnose  caused  by  Coll  eto  trie  hum  cereale  l>lanns.      Taubenhaus  reported 
that  there  was  a  trace  of  this   disease  in  Texas. 
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Powdery   mildew  caused  by  Erysiphe  grcirainis   DC.    -  reported   to  te  very 
prevalent  in  New  York   where,    on  account   of    the  early  v/arm   spring,    the   damage 
reached  1.5%>    according   to   Kirby;    and   was  reported  once  in  Oregon,    in  a  moist 
draw  in  a   field   at  I.'oro . 

Leaf   spot  caused  by   Septoria  passerinii    Sacc .      This  has  been  reported 
from  V/isconsin-      (V.'eber,    George  F.      Studies  on  Septoria  diseases  of  cereals  and 
certain  grasses.       (Abstract).      Phytopath.    12:    44-      J*^  •    1922.) 

Ergot  caused  by  Claviceps  purpurea    (Pr.)    Tul .      Ergot  of  barley  was   found 
in  V/isconsin,    Iowa,   Miiinesota,    North   Dakota,    and   Montana.      V/hile    it  was  present 
in  several  fields  in   some   of   these   states,    it  was   not  found  in  amounts  sufficient 
to  be   of  economic   importance. 

Scab,   caused  by  Gibberella  saubinetii    (Mont.)   Sacc,  was  observed  in 
Illinois,    Wisconsin,    Iowa,    ord   Minnesota.      In  Minnesota  the   disease  was  fairly 
widespread,   but  did  not   cause   any   appreciable   damage*     The  head  blight   is  fairly 
common  on  barley,   but  it  veiy    seldom  reduces  th£  yield. 


OATS 


Fig.   54-      Distribution  of  oats  in  the   United  States, 
he   Office  of  Farm  Managemient . ) 


(Map  prepared  in 


Smuts  caused  by  Ustilago  avenae  (Pers.)  Jens.  &.   U.  levis 

(K.  &  S.)  Mag. 

It  is   quite   evident  that  the   two   smuts  of  oats,   which  are  not    separated 
1  the  survey,    still  do  a  great  deal   of  damage   in  spite  of  extension  campaigns 
3r  seed   treatment.      The  map.    Pig.    55 >    shows   the  distribution  and  percentage 
f  reduction  in  yield  due  tp  oat  smuts.      The   greatest  losses  apparently  occurred 
1  Texas  and  Arkansas.      In  both   of   these   states  it   is   estimated   that  the  yield 
xs  reduced  by  10%  or  more  on  account  of   smut.      In  Kentucky  the  yield,    according 
3  Valleau,   was  reduced  by  8%.      According   to  Ludwig,    "jfo  is  estimated  as   the 
jduction  in  yield  for   South  Carolina;    6%  in  Oklahoma  according    to  Stratton;    and 
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Fig.  55-  Percentage  reduction  in  yield  caused  by  smuts  of  oats. 
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4%  in  'uontana,  according  to  Jennison.   The  highest  percentages  of  snut  found  in  ' 
individual  fields  are  as  follows:   In  V/ashington  40%,  Indiana  35%,  Kansas  and 
Arkansas  30%;  Vermont  20%,  Maryland  20fo^  Connecticut,  Kentucky,  and  South  Dakota 
15%.   It  is  notev/orthy  that  collaborators  volunteer  the  information  that  in 
some  states  where  the  smut  is  very  prevalent  seed  treatment  is  rarely  ever 
practiced.   For  instance,  both  Valleau  and  Elliott  comment  on  the  fact  that  seed 
treatment  is  rather  rat-e  in  their  respective  states.   The  percentage  of  snut  in 
Kentucky  was  8,  while  Elliott  and  Rosen  state  that  it  was  10%  in  Arkansas. 
Collaborators  report  that  seed  treatment  is  practiced  commonly  in  New  York, 
North  Carolina,  Ohio,  Michigan,  and  Oregon.   Barss  says  that  seed  treatment  is  SCI 
generally  used  in  Oregon  that  smut  is  not  commonly  troublesome.   Apparently  soilj 
conditions  determine  to  a  certain  extent  the  amount  of  smut  which  develops  in  a 
crop.  The  relation  of  temperatvu-e,  soil  moisture  and  oxygen  to  the  germination 
of  the  spores  of  Ustilago  avenae  and  U.  levis  are  given  by  Edith  Seymour  Jones 
in  a  brief  summary,  publii:hod  in  abstract  form.   (Abstract).  Phytopath.  12: 
45.   Jan.  1922. 

The  results  of  experiments  with  chlorophol,  a  new  disinfectant,  are 
summarized  by  Tisdale  as  follows  (Cereal  Courier  13:  280-284.  ^^^'  3'^-'^- 


"Chlorophol,  a  new  disinfectant  which  itae  tested 
on  smutted  seed  of  A.  nuda  for  controlling  both  oat  smuts, 
gave  almost  perfect  control  with  very  little  or  no  seed 
injury.* 

Other  work  on  seed  treatment  is  reported  by  Lambert  and  Bailey  (2),  and 
by  Howitt  and  Stone  (l);  and  L.  J.  Stadler  writes  in  the  Cereal  Courier  as 
follows: 


.=: 
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The  results  of  our  preliminary  tests  of  the  effects 
of  various  formaldehyde  treatments  for  oat  smut  are 
reported  below.   The  object  of  this  test  was  to  obtain 
preliminary  information  on  the  effect  of  the  various 
formaldehyde  treatments  nov^  recommended  by  different 
stations  on  the  yield  of  oats,  aside  from  their  effect  in 
controlling  smut.   The  treatments  v/ere  thei'efore  applied 
to  Burt  oats,  which  are  commonly  free  from  smut  under  our 
conditions.   No  smut  was  found  in  this  plat  either  in  the 
treated  or  the  untreated  rows .   Five  treatments  were  used 
in  comparison  vath  an  untreated  check,  and  tlie  six  lots 
of  seed  were  each  sown  in  single  rod  rows  replicated  tv;enty 
times.   The  order  of  treatments  v/as  the  same  in  each  series. 
The  yields  were  as  follows: 

Method  *  Yield,  bu.  per  acre 

Illinois  (111.  Circ.  240)  5O.3  ±  O.98 
Old  treatment,  oats  covered  I4 

hrs.  (Farmers'  Bui.  939)  54.. 8  ±  l.CO 

No  treatment  48.3  4  1-09 

Old  treatment,  oats  covered  5  hrs.  54. 1  +  1.00 

"Iowa"  treatment  (Iowa  Circ.  45.)  52.9  +  O.97 
Atomizer  method  (Phytopathology 

7:  3^31-383.)  53.9  +  1-31 

None   of  the  treatments  noticeably  affected  the    germi- 
nation of  the    seed  as  determined  either  in  germination  tests 
or   from  the    stands  in  the    field.      Apparently   significant 
increases  in  yield  were    caused  by  most  of  the    treatments, 
though  of  course   several  more    trials  must  be   made  before   any 
definite   conclusions  can  be   drawn.      (Stadler,    L.   J.      (Columbia) 
Cereal  Courier  13:      288.      Dec.    15.) 

Fromme  made   some    observations   on  varietal  resistance,    and  the  results 
sximmarized  as  follows: 

General   and  about  the   same   as  usual  in  severity. 
V/inter  varieties,    all   seed  untreated   showed  follov/ing 
percentages  in  Experiment   Station  plots:      Virginia  Grey, 
15%,    Pulghum  5fo,    Bancroft  5%,    Appier  3%,    and  Red  Rust 
Proof,    0." 
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Stem  rust  caused  "by  Puccinia  graminis  Pers. 

Stem  rust  evidently  was  not  as  generally  distributed  as  crown  rust,   as 
will  "be   seen  by   the   accompanying  map    (Fig.    ^G) .      Neither  did  the   stem  rust 
cause   such   great  reductions  in  yield.      However,    it  was  quite  generally  present 
in  the  more  northern  oat-^rovdng    states.      In   the  extreme   South  the  stem  rust 
seems  to  be   much  less  important  i:han  the    crown  rust,   while  in  the  northern 
states,    stem  rust  did  the   greatest  damage-      In  Michigan  and   South  Dakota,   for 
instance,    stem  rust  is  reported  to  have  reduced-  the  crop  by  10%,    while   in 
Minnesota  the  loss  was  about  5%.      (See  map,  ^Fig.   ^G,    for  losses.) 

Stem  rust  was  found  by  Butler   and  Christopher  on  EbaLar i s  caroliniana 
and  Lemnodia  arkansana  in  Texas   and  Oklahoma.      Apparently  both  of   the  oat  rusts 
are  quite   generally  distributed  on  these  hosts   in  the  South. 

A  rather  remarkable  fact  in  connection  with  the   distribution  of   these 
two   rusts  is  brought  out  by   Edgerton  who   states   that  he   never  has   seen  stem 
rust  in  Louisiana,    although  crown  rust  sometimes  makes  it  impossible    to   grow 
oats   successfully   in  that  state.      No  explanatioA  can  bo  offered  for   this 
except  that  from  the  results  of  studies   so  far  made  in  the  rust  epidemiology 
work,    it  seems   that   the   urediniospores  of  crown   rust  are  capable   of  over- 
wintering more   easily   than  are   those   of  stem  rust.      Differences  in  varietal 
susceptibility  possibly  may  account  for  the  distribution  of  the    two  rusts. 


Conn.   0 


data  as  to  loss. 
-  =  less  than  in  1920 
+  =  more 


Fig.    5^.      Losses  from  stem  rust  of  oats,    I92I. 

.Tt  scarcely   seems  that  temperature   relations  are   the    detenrdning  factor,    since 
stem  rust  is  sometimes  fairly  heavy  in  Texas. 

In  the  northern  states  V/hite   Russian  oats  are  very   resistant.      The 
ordinary   spreading  panicle  oats  very   frequently  are  heavily   rusted  while   adja- 
cent fields  of  Tliitc  Russian  are  practically  free   from  rust.      An  important 
stw  of  the  inheritance  of  resistance  in  crosses  between  resistant  V/hite 
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Russian  and   susceptible   spreading  panicle  oats  recently  has  "been  made  by  Garber 
and  a  preliminary  note  has  been  published   (2).      The    results  of  varietal   tests 
also  are   given  by   Durrell  and  Parker    (l). 
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Crown  rust  caused  by  Puccini a  corona ta  Cda. 

Crown  rust,    caused  by  Puccinia  coronata,   occurred  practically  wherever 
oats  are  grown.      It  was  by  far  the  most  injurious,   however,    in  the    southern 
states.     Neal  reports  that  in  Mississippi  the  crop  was  reduced  by  at  least  4%, 
while  Edgcrton  states  that  in  Louisiana  the  reduction  was  20%,   and  Tauhenhaus 
gives  the   same  estimate  for  Texas.    Elliott  estimates  a  10%  reduction  in  yield 
in  Arkansas.      In     the  other   states  the  losses  were  considerably  less.      (See 
map,   Fig.    57.) 


-  Occurrence, ^-ho^data  as  to  lo 
~  =  Less  than  I920    \ 
+  =  More  than  I92O 


fig.    57-      Estimated  percentage   loss  from  crown  rust  of  oats,    ig21 


vo^.^       ;^PP^^cntly   the   urediniosporos  of  the   rust  overwintered  in   the   South   this 
app;arcf  ^r^'iT  "^'  ^^''^  abundant  at  Brownsville,    Texas,    in  January,    and  had 
ImZTc   an  ntll""'    If  °"  ^P"''  ^-      ^^   '^^  "^^^^^^  °^  ^^^y   «^-^  --^   a  heavy 
wa.  'oind   to  h   %'''  ?'   ^'""'^^   '""^'°"  °^  ^^11^^-      I^  Texas  and   Oklahoma  rust 
iL^and  TcnnoH-          i^  prevalent  by  Butler  and  Christopher   on  Phalaris  carolin- 
lana  and  Lemnodia  arkansana.      These   grasses,    as  well  as  several  others  ^ 
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enable  the  uredlnial  stage  of  the  rust  to  overwinter.   The  rust  attacked  the 
oats  early  in  the  South.  Edgerton  states  that  in  Louisiana  crown  rust  some- 
times injured  plants  so  severely  that  they  did  not  head.   He  also  observes  that 
much  seed  was  brought  in  from  Texas,  all  of  which  was  severely  injured.   Home 
grown  seed  was  not  so  severely  injured.  Taubenhaus  states  that  the  Texas 
Red  Rust  Proof  was  decidedly  susceptible  this  year,  possibly  due  to  the  wet 
season.  Me  Ichors  comments  that  for  the  first  time  since  I913  there  was  a  ten- 
dency for  the  production  of  a  real  epidemic  of  crown  rust  in  Kansas.   The 
estimated  reduction  in  yield  is  indicated  on  the  map,  Fig.^?  • 

It  is  interesting  to  note  that  several  collaborators  comment  on  the 
effect  of  buckthorn  on  the  severity  of  rust.  Browning  states  that  in  Rhode 
Island  buckthorn  is  very  common  and  abundant  and  aecial  cups  were  noted 
early  in  the  spring.   Coons  states  that  rust  was  very  common  and  destructive 
in  Michigan  and  that  the  native  Rhamnus  alnifolia  was  found  to  be  rusted. 
Vaughan  comments  as  follows:   "In  the  vicinity  of  Rhamnus  hedges  in  Dane  and 
Rock  Counties  (Wisconsin)  oats  were  almost  a  complete  failure."  In  south- 
eastern Minnesota  the  effect  of  Rhamnus  on  the  destructiveness  of  crown  rust 
also  has  been  noted.   The  wild  Rhamnus  alnifolia  which  is  common  in  sv/amps 
often  is  heavily  rusted,  but  apparently  much  of  the  rust  on  this  host  transfers 
to  Calamagrostis  canadensis  but  not  to  oats . 

During  the  year  several  important  publications  have  appeared.   Hoerner 
has  shown  that  the  crown  rust  from  oats  can  infect  one  or  more  species  of  the 
following  genera  of  grasses:  Agropyron,  Alopecurus,  Anthoxanthum,  Arrhenatherum, 
Avena,  Bromus,  Dactylis,  Elymus,  Pestuca,  Holcus,  Hordeum,  Hystrix,  Lolium,  and 
Phlcum,  and  Durrell  and  Parker  have  summarized  the  results  of  varietal  tests. 
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Phytopath.  12:   33.   Jan.  I922.  ., 

Halo-blight  caused  by  Bacterium  coronafaciens  Elliott 
(=  Pseudomonas  avena e  Manns) 

Halo-blight  was  observed  in  thirteen  states  during  the  past  year  (see  map, 
Fig.  5^)-  ^''^  ^^s  fairly  generally  distributed  throughout  the  country,  except  in 
the  New  England  states  and  in  the  extreme  South.  It  was  recorded  from  Delaware, 
Kentucky,  North  Carolina,  Arkansas,  Ohio,  Wisconsin,  Minnesota,  South  Dakota, 
Iowa,  Nebraska,  Montar^,  Colorado,  Idaho,  ard  California.  Apparently  the  halo- 
blight  was  quite  prevalent  but  relatively  unimportant.   It  was  reported  as  having 
been  very  prevalent  in  Kentucky,  North  Carolina,  Arkansas,  Minnesota,  South 
Dakota,  and  Montana.   In  Minnesota  as  many  as  95^  ot   the  plants  in  individual 
fields  were  affected.   In  Montana  apparently  the  disease  was  prevalent  enou^ 
to  cause  some  concern  in  the  early  sximmer.   However,  according  to  Jennison,  it 
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Fig.  58-   Losses  from  blast  (upper  figures)  and  halo-blight  (lower 
figures)  of  oats  in  I921 . 

was  checked  by  hot  weather  and  caused  a  reduction  in  yield  of  only  1%.      Various 
other  collaborators  comment  on  the  fact  that  the  disease  was  quite  prevalent 
early  in  the  season  but  that  its  spread  was  checked  by  the  advent  of  hot,  dry 
weather.   Except  Montana,  where  the  yield  was  reported  to  be  reduced  by  1%, 
the  damage  was  apparently  negligible. 


Blast  (sterility)  cause  not  determined 

Oat  blast  was  widely  distributed  through  the    country,    as  is    shown  on 
the  accompanying  map,    Fig.   ^Q,    on  which  the  occurrence  of  halo-blight  also  is 
recorded.      The  blast  v;as  most  prevalent  and  did  the  greatest  damage   in 
Arkansas,    Illinois,    Kansas,    and  California.      In  Kansas  as  many  as  8o%  of  the 
heads  were  affected  in  one  field.      In  most  of  the   other    states  besides  those 
already  mentioned  the    disease  occurred,   but  apparently  did  not  do  very  much 
damage.      Some  observations  arc  laade  by   collaborators  on  the    effect  of   weather 
on  development  of  blast.      Heald  and  Dana    state  that,   according   to   Prank,    there 
is  much  blast  in  v/estern  Washington  each  year,    due   to  nutritional   or   climatic 
causes.      Bolley   suggests  that  it   is   associated  with  intensely  hot  weather  just 
at  the  period  vhcn  the   flcv/ers  are  being  pollinated  in  the    sheath,   and 
Vaughan  states  that  in  VJiiiConsin  the   occurrence  of  blast  is  correlated  vdth 
the  emergence   of   the  head  from  the  boot  in  rainy  v;eather.      Apparently  anything 
which  interferes  with  pollination  or   fertilization  is   likely   to  cause  blast. 
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Anthraonose  caused  by  Colic to trichum  percale  Manns 

The   anthraonose  of  oats  was  reported  only  from  North  Carolina,   Ohio,   and 
Minnesota.      The   disease  did  practically  no  damage  in  any  one  of   these   states. 
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Foster   states  that  the   disease  was  unimportant  in  North  Carolina,    and  the    same 
was  true  in  Minnesota.      In  Ohio  the  disease  was  said  to  be   of  only   slight 
iniportance. 

Scab  caused  by  Gibberella  saubinetii    (Mont.)    Saoc . 

It  is  quite  evident  that  scab  occurs  only   rarely  on  oats.      It  was  repor- 
ted only  frora  Illinois,    lov/a,    Minnesota,   Missouri,    and  North  Dakota.      Tehon  and 
Dungan  state   that  it  v/as  slightly  more  prevalent   than  usual  in  Illinois.      In 
Minnesota   there  was  a  trace.      Hopkins   states  that  in  Missouri   there  were  several 
fields  in  which  ^Q%  of  the  plants  had  one  or  more  infected  spikelets.      Prear 
writes,    in  a  letter  to   the  Plant  Disease   Survey   that,    in  the  inspection  of 
fields  in  the  pure  seed  work  in  Missouri,    it  v/as  necessary   to   reject  many  fields 
on  account  of   the  prevalence  of   scab.      Bolley   and  Y/eniger   state   that  in  North 
Dakota  seedling  blight  was  reported  twice.      They   do  not   state  whether  the  head 
blight  occurred.      It  is  quite  likely  that  the   scab  head-blight  occurs  fairly 
commonly,    although  only  in  relatively   small   amounts.      No  detailed  information 
was  fxurnished  regarding  the   seedling  blight  caused  by   the  scab  organism. 


Miscellaneous  diseases 

Leaf  spot  caused  by   Septoria  avenae  Frank   (see  V/eber,    George  P.      Studies 
on  Septoria  diseases  of  cereals  and  certain  grasses.      (Abstract).     Phytopath. 
12:     44.      Jan.    1922.) 

Leaf  mold  caused  by  Gladosporium  sp.    -  reported  from  Y/ashington  by  Heald, 
Dana,    and  Frank. 

Powdery  mildew  caused  by  Erysiphe  graminis  DC.   -     reported  from  Washington 
by  Heald,    Dana,    and  Prank;    and  from  Coos  County,    Oregon  by  Barss. 

Red  leaf,   probably  due  to   cold  and  drought,    reported  by  Fromme  as  being 
general  in  a  field  in  Brunsv/ick  County,    Virginia.     According   to  Barss,    it  was 
more  or  less  general  in  western  Oregon,  v/here  it  was  apparently  associated  with 
soil  and  v/eather  conditions. 

Root  rot,   cause  not  determined,    reported  from  Ohio  as  follows: 

This  apparently  is  a  nev;  disease  of  oats  that  has 
been  brought  to  our  attention  for  the  first  time   tliis 
year.      The   field  characteristics  are  a  stunting  and  yellow- 
ing of  the  plants.      It  appears  in  irregular    spots  in  the 
fields.     V/hen  diseased  plants  are  pulled  up  the   root  system 
is  found   to  be   very  scanty,   v/ith  a  few  remaining  roots  in 
a  much  decayed  condition.     The   trouble  v/as  reported  by  Mr. 
Cave,   the  Pulton  County  Agent.     Growers  having  this  disease 
state  that  the  same   spots  appear  in  the  fields  each  year 
that  oats  are  planted.     Other  crops  such  as  corn,  wheat,   and 
clover,   are  not  affected.      (Clayton). 

Frost  and  drought  in.jury  is  reported  from  V/ashington  and  Missouri;  proba- 
bly also  occurs  in  a  number  of  other  states.     The   intensely  hot  weather   and 
accompanying  drought  in  many  regions  undoubtedly  v/as  responsible  for   reducing 
the  yield  materially.      Selby  states  that  this  was  the  most  important  factor  for 
reducing  the  yield  in  Ohio. 
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Fig.   59'      Distribution  of  corn  crop  in  the  United  States. 
in  the  Office  of  Farm  Management.) 


(laap  prepared 


Smut  caused  by  Ustilago  zeae   (Beck.)   Ung. 

Corn  smut  in  general  was  much  more  prevalent  in  I92I  than   it  has  teen  for 
some  years  past.      This  is  not  true  for  all  of  the    states,   nor  does  it  seem  to  be 
true  for  any  particular   region,   but  many  collaborators  comment  on  the  fact  that 
an  unusually  large  amount  of  sinut  developed.      In  Rhode  Island  only  a  few  speci- 
mens were  obtained,   all  of  vdiich  were  on  Golden  Bantam.     Clinton  reports  that 
in  Connecticut  there  was  about  the  usual  amount,   and  that  in  Dr.   Jones'  breeding 
plots  certain  strains  were  quite  resistant  ard  others  susceptible,   and    that 
these  characters  seemed  to  be   inherited.     Bolley  calls  attention  to  the  fact  that 
the  smut  was  quite  common  in  certain  fields  in  North  Dakota,    in  a  region  v/hich 
is  rather  new  to  corn,   and  suggests  that  either  the    spores  must  be  carried  long 
distances  by  the  ^vind  or  the    crop  is  infected  by  the  use  of  diseased  seed.  Wind 
distribution  probably  easily  could   account  for  tlie  appearance  of  the    disease  in 
new  regions   since  large  numbers  of  smut   spores  were  caught  at  elevations  of 
several  thousand  feet  in  the  air,    ard   since  they  are  known  to  retain  their  via- 
bility for  a  long  time.      The    greatest  reduction  in  yield  due   to    smut  was 
reported  from  North  Carolina  where   it  was  estimated  as  20%.      Evans  estimates  the 
reduction  in  yield  in  corn  for   South  Dakota  due   to   anut  as  1^%  and   comments  as 
follows: 

"Corn  smut  very  bad.      Never   saw  it  v;orse.     Many 
farmers  declare   it  has   ruined  crops.      No  field  free. 
Evidently  excellent  weather  conditions  when  air  conidia 
were  di  str  ibuted .  " 

Learn  states  tho.t  in  Colorado  corn  smut  is  becoming  more  prevalent  each 
year  and  that  in  Lincoln  and   other  counties  the   county  agents  report  that  it  is 
very  destructive.      In  Minnesota   the    smut  unquestionably  was  much  more  prevalent 
arjd  destructive  than  it  has  been  for  many  years,   although  it  is   doubtful  whether 
the  yield  was  reduced  by  more  than  2  or  3/°-      Many  farmers  and   county  agents 
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Fig.    Go.      Occurrence  of  and  percentage   losses  from  smut    (upper  figures) 
and  rust   (lower   figures)    of   corn,    1921. 

commented  on   the  fact  that  in  many   fields  as  high  as  7!i':^'  '^'^   "t^©  plants  were 
affected.      The    smut  was   so  prevalent  that  fields  appeared  to  he    spotted  v.'ith 
black  when  viev/ed  from  a  railroad  car  v;indov;.      (For   losses  and  distribution 
see   Pig.    So. ) 

There  are  differences  in  varietal   susceptibility;    even   some    farmers 
reported  that  they  had  observed  differences.      Cooperative   experiments  betv/een 
the  plant  breeding  and  plant  pathology   departments  at  the  University  of 
Minnesota  have  been  carried  on  for   several  years  and   it  has  been  definitely 
established  in  corroboration  of  Jones'   results  at  Connecticut,    that  there   are 
differerices   in  varietal   susceptibility,    and  it  seems   that  it  v/ill  be  quite 
possible  to  produce   smut  resistant  varieties. 

Just  v/hy  the   smut  was   so  much  more  prevalent  in  many   states  this  year 
than  for  several  years  past,    cannot  be   explained  easily.      It  would  seem  that 
in  many  localities- the  v;eather   conditions  ;vere  unfavorable  .for   the   development 
of  the   disease.      Hov/ever,    this  can  scarcely  have  been   true,    since  the   fact  of 
the  unusual  prevalence  of   the    disease  is  unquestioned. 


Rust  caused  by  Puccini a  sorghi   Schw. 

The  rust  of  corn  was  very  generally  distributed.  It  v/as  reported  from 
most  of  the  states  in  v/hich  corn  is  grown  -  from  Rhode  Island  to  California, 
and  from  Minnesota  to  Louisiana.  It  probably  was  almost  universally  present, 
although  in  the  aggregate  it  causes  very  little  injury.  Browning  states  that 
in  Rhode  Island  there  v;as  m.uch  less  rust  than  there  was  last  year  but  that 
there  was  a  rather  higli  percentage  ori  Evergreen  Bantam.  Other  varieties,  ac- 
cording   to  Browning,   were  almost  free  from  the    disease.      Heal  states   that  in 
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Mississippi  the  disease  v/as  important  locally,  being  rather  severe  in  Adams 
County.   He  estimates  that  the  yield  for  the  state  was  reduced  by  2%.      Edgerton 
calls  attention  also  to  the  seriousness  of  the  disease  in  Louisiana.  It  was 
universally  prevalent  in  the  state,  according  to  Edgerton,  and  caused  death 
Of  leaves  and  sterility.   Edgerton  estimated  that  the  reduction  in  yield  for 
the  state  was  about  1%.      In  Texas  the  rust  apparently  also  did  scire  damage. 
Taubenhaus  estimates  that  the  loss  probably  was  1%.      In  all  of  the  other  states, 
however,  only  a  trace  is  reported,  although  many  collaborators  comment  on  the 
fact  that  the  disease  was  unusually  prevalent  during  the  past  season. 


Root,  stalk  &.   ear  rots  caused  by  various  organisms 

Corn  root,  stalk  ard  ear  rots  were  quite  prevalent  and  destructive 
during  the  past  year.   The  accompanying  map  (Fig.  61)  shows  the  distribution 
and  the  estimated  reduction  in  yield.   Promme  states  that  in  Virginia  the 

'v 


xig.    bl .      Ocourrer.ce  of    and  percentage   loss  from  corn   root,    stalk  ard   ear 
rots  caused  principally  by  Fusariuin  spp  .      Shaded  area  indicates  region  in  -..hich. 
jthe   disease   is  r.ost  important. 

symptoms  were  not   so   evident  as  in  previous  years,   but  that  the   disease  v/as 
present   to   some   extent  in  all   fields  and  that  it  was  particularly  prevalent   in 
ithe   Shenandoah  Valley.      Valleau  coiifments  that  in  Kentucky  the  disease   is   co- 
extensive with   the  crop,    but  that   it  is  extremely  difficult   to   estimate  the 
losses  from  this   type  of   disease.      He   states  that   the   injury  was   serious  where 
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there  was  insufficient  moisture  ani  food  for  the  test  growth  of  the  corn  plants, 
and  that  these  diseases  probably  are  of   slight  importance  when  the    corn  plants 
are   growing  under  nost  favorable   conditions.      Holbert  comments  as  follows  on  the 
situation  in  Illinois: 

Mr.    S.    D.    Pessenden  of  the  Bureau  of  Crop  Estimates 
in  speaking   of   Illinois  corn  conditions  among  other  things, 
says   "Barren  stalks  are  found  unusually  common,    and  badly 
filled  ears  are  making  great  inroads  into    the  individual 
estimates  of   farmers  on  their   ovm   crops."     The   organism 
connected  v;ith  this  type  of   trouble   has  been  isolated  in 
great  abundance  this  year   and  is  probably   responsible    to 
an  appreciable   extent  for  the   numerous  barren  st&-lks  and 
stalks  producing   nubbin  ears.      Harvest  data  tal:en  on  174^ 
stalks  inoculated  with  this  organism  show   approximately 
25%  reduction  in  the  total  field   weights.      The   data  also 
show  that  certain  varieties  of  dent   and  sweet  corn  are 
much  more   susceptible   to  this  malady   than  others. 
(J.    R.    Holbert.      Cereal  Courier  I3:      24I .      Oct.    20,    1921.) 

In  Minnesota  the  root  rot  was  fairly   common  in  the    southern  part  of  the 
state,   but  apparently  it  did  but   little   damage.      It  v/as  observed  that  the 
disease  was  most  destructive  on  poorer   soils,    arjd   that  vhen  the   corn  was  growing 
under  favorable   conditions   root  rots  seemed  to  be  of  very   slight  importance.     The 
disease  was  found  in  Idaho  although,    according  to  Hungerford,    only  one   or   two 
cases  were  reported  and  apparently  it  is   of  little  importance. 

Etiology  of  root  rots  I 

The  etiology  of  the   corn  root   rots  is  extremely  important.     Apparently 
Gibberella  saubinetii  and  Fusarium  moniliforme  are  most  commonly  associated 
with  the    disease.      Edgerton  states  that  in  Louirdana  Fusarium  moniliforme  is 
very  common  but  that  he  has  been  unable   to  form  any   conclusion  as  to   the   damage 
it   does  to  the   crop.      Holbert  also    states  that  P.   moniliforme  occurs   commonly 
in  Illinois,   particularly  following   the   ravages  of  the    corn  ear  wonn.      He    says 
that  selections  of  Reid's  Yellow   Dent  corn  show  wide  variations  in  susceptibility 
to   ear  rot.     The    following   summary  on  the  etiology  of   these  diseases  v/as  pre- 
pared by  Dr.    G.    N.    Hoffer: 

"The    greater  number  of  ear  rots  ard.   root  rots  of 
corn  are  caused  by  the    same   organisms,  but  it  is 
necessary  to   discuss  them  separately  because  the    con- 
tributing  factors  which   determine   tlie   extent  of  the 
damage  that  results   to    the  ears  and  roots  varies 
according   to  the  parts  of   tlie  plant  affected. 

"Ear  rots  are  dependent  upon   definite  moisture  ani 
temperature  relations,   v/hilo    tli3   root  rots   seem  to  be 
most  closely  correlated  witli    the   quantities  of  certain 
nutrients  and  deleterious   substances  v/hich  are  absorbed 
from  the   soil  solution.  *' 

"(A)   Root  rots:      The  causes  of  rots  of  the  roots 
of  corn  plants  must  be  considered  in  their  relation  to 
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the  normal  fxmctioning  of   the  root   system  and  the   growth 
of  the   oorn  plant.      The  life  of  the  roots  is  dependent 
upon  the   ability  of   the   green  parts  of   the  plant  and   the 
translocation  tissues  to  maintain  an  adequate  numter  of 
them  in  a  healthy  condition  for  proper   functioning. 
Every  corn  plant  which  has  reached  maturity  has   some   roots 
v/hich  are  rotted.      The  difference  between  a  healthy  and 
a  diseased  plant  in  so  far  as  the   extent  of  root  rotting 
is  concerned  is  one   of  degree  only.     A  plant  is  regarded 
as  being  healthy   so  long   as  the  root  rots  do  not  inter- 
fere vdth  the  production  of  well  matured  ears  on 
apparently  normal   stalks  of  an  adapted  strain  of  corn. 

"Resistance   to   root  rots  is  a  function  of   the 
genetical  composition*  of  the  plant  and  of  the   relative 
availability  of  deleterious  substances  v/hich  may  be 
present  in  the  soil  solution,    or   v.'hich  may  become   avail- 
able in  the   immediate  environment  of  the   roots  at  some 
time  during  the   life  of  the  plant.     Other  soil  conditions 
associated  v;ith  deficiencies  of  any  of  the  essential 
nutrients  may  also  influence  the    growth  of  the  corn 
plant  and  predispose  it   so    that  the   roots  may  become 
severely  rotted  if  the  pathogenes  are  present  in  the 
soil,    ard  proper  temperature  and  moisture  relations 
prevail. 

"Aluminum  and  ferrous-iron  salts  are  probably  the 
most  important  deleterious  agents  which  become   avail- 
able in  the    soil  solution  to  affect  the  growth  of  the 
com  plant.      In  many  soils  aluminum  compounds  are 
available   in  sub-toxic  quantities  and  the   rate  of  their 
accumulation  and  consequent  effect  upon  the   living  cells 
in  the  leaf  and   stalk  tissues  of  the   plants  seem  to 
determine   the   degree  of   susceptibility  of  the  plants  to 
serious   rotting  of   the   roots.      The    genetical  composition 
of  the   plants  as  reflected  in  their  varying  physiological 
selective  absorption  capacities  for   aluminum  compounds 
seems  to  be  correlated  with  their  relative   susceptibilities 
to  root  rot  v/hen  sub-toxic  quantities  of  available 
aluminum  are  present  in  the    soil  solution.     7/hen,   however, 
the  quantities  of  available   aluminum  reach  toxic  propor- 
tions in  the   soil   solution,    all  plants,    irrespective  of 
genetical  composition,    respond  to  this   toxicity  and   the 
roots  become   thoroughly  rotted.      The    acidity  of    the  soil 
solution  and  the   lack  of   available  phosphates  or   frequently, 
potash,    seem  to  be   related  to  this  soil  influence  upon 
the  plants. 


*In  using  the   term  genetical  composition  it  is  understood 
that  the  commercial  varieties  of  corn  represent  combina- 
tions of  strains  v/hich  can  be   isolated  by  inbreeding.      In- 
bred strains  have  been  produced  which  shov/  all  gradations 
of  susceptibility  to  root   rots. 
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"The  organisms  v/hich  have  been  isolated  from  rotted 
roots  on  both  "diseased"  and  "healthy"  plants  are  most 
commonly  Fusarium  monilif orme ,  Diplodia  zeae,  Gibberella 
saubinetii,  and  Penicillium  sp.   The  severity  of  the  root 
rots  caused  by  these  organisms  is  dependent  upon  the  rela- 
tive susceptibility  of  the  corn  plant  at  any  stage  of  its 
development,  either  as  a  seedling,  a  young  plant,  or  a 
plant  v;hich  has  reached  the  post-pollination  stage. 

"(B)  Ear  rots;   The  development  of  the  rots  of  the 
ears  is  determined  primarily  by  the  climatic  complex 
affecting  the  ears  and  also  by  the  condition  of  the  stalk 
during  the  latter  part  of  the  season.   If  the  stalks 
are  affected  by  abundant  root  rot,  the  rate  of  maturation 
of  the  ears  is  inhibited.   Such  ears  remain  immature,  or 
starchy,  for  a  longer  period,  and  are  more  affected  by 
the  ear  rot  patho genes  under  adverse  v/eather  conditions 
than  are  those  vhich  are  more  matured. 

"Corn  ear-v;orms  and  hail  may  open  channels  of  entry 
into  the  ears  for  the  pathogenes,  and  thus  favor  an  early 
development  of  the  ear  rots. 

"The  ear  rots  may  develop  irrespective  of  the  serious 
rotting  of  the  roots  of  the  plants  on  which  the  ears  are 
borne.   The  resistance  of  plants  to  root  rots  does  not 
guarantee  freedom  from  infections  and  infestations  of  the 
ears,  although  the  ears  v/hich  are  borne  on  healthy  stalks 
are  more  likely  to  be  better  matured  and  hence  escape  the 
attacks  of  the  organisms.   Some  of  the  rots  may  progress  I 

to  such  an  extent  as  to  completely  decompose  the  kernels  and       1 
produce  a  badly  rotted  ear.   Other  infections  ard  infestations 
may  be  inconspicuous.   None  of  the  organisms  associated  with       | 
the  root  rots  have  been  found  to  be  systemic  to  date,  and         f 
consequently  the  ear  rots  are  not  caused  directly  by  the  | 

grov;th  of  the  organism  from  the  roots  upv;ard  through  the  | 

stalk  and  shank. 

"The  pathogenes  responsible  for  causing  ear-rots  and  ear- 
infestations  are  Diplodia  zeae,  Gibberella  saubinetii ,  and 
Fusarium  monilif orme.   Their  importance  as  agents  causing 
seedling  blight  depends  upon  the  injury  they  do  to  the  kernels 
before  planting,  as  ear-rot  organisms,  and  the  relative 
resistance  of  the  seedlings  as  determined  by  their  genetical 
composition  v;hen  they  grov/  from  kernels  on  ears  v/hich  are 
thoroughly  matured  but  infested  by  the  organisms.   Some  ears 
may  not  be  infested  by  any  of  these  organisms,  yet  v/hen 
planted  will  produce  a  high  percentage  of  seedling  blight 
and  stalks  with  rotted  roots.   Other  ears  which  are  infested 
may  give  perfect  stands  and  productive  plants. 

"Unless  actual  injury  to  the  kernels  on  the  ears  has 
occurred  the  importance  of  seed  infestations  varies  with  the 
different  strains  of  corn.   The  strains  which  are  most  affec- 
ted by  deleterious  substances  in  the  soil  are  the  ones  most 
seriously  injured  by  seedling  blight  as  v/ell  as  by  a  rotting 
of  the  roots  later  in  the  season. 


k 
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Summary 
"From  our  present  knov/ledge  of  root  rots,    it  appears 
that  they   are  primarily  the    resultant  of  the  effects  on 
corn  plants  of  unbalanced   supplies  of  available   nutrients 
in  the   soil.      Under   such  conditions  plants  are  rendered 
more  or   less  susceptible    according   to  their   varietal  and 
genetical  composition,     \7hen  the  soil  environment  is  made 
physically   and  chemically  favorable   and  uninfected   seed  of 
good   strains  planted,    root  rots  are  of  little  consequence 
because  of  the  inability  of  the   organisms  which  are   commonly 
present  in  the    soil   to  make  progress   in  causing   serious   root 
rots  even  though  the   temperature  and  moisture  relations  are 
favorable   for  the   development  of  root  rots." 

Control  of  root   and  ear  rots 

Very   evidently   control  measvires   consist  in  the   development   of   resistant 
varieties,    careful   seed   selection,    rotation  of  crops,   maintenance  of   soil 
fertility,    and  various  other   cultural  practices.      Branstetter  made    some  experi- 
ments in  Missouri  v/hich  are   summarized  in  part  as  follov/s: 

Rov/s  planted  from  heavily,    moderately,    and  lightly 
infected  seed  averaged  respectively  27. 4»    1^-4  P®^  cent  of 
diseased  plants  while    seed  from  the   same  lots  disinfected 
averaged  respectively  15-5j    12-5,    and  8.9  per  cent  of    the 
diseased  plants.      This  indicates  first,    that  the   relative 
amount  of   disease   in  the    field  is    roughly  proportional  to 
the  root  rot  shovm  on  the   table    germinator;    and  second, 
that  disinfection  of   the  seed  as  above  described  materially 
reduces  the   amount  of   root  and  stalk  rot   in  the    field. 
(B.    B.    Branstetter.      Treatment  of   seed  to  control   root 
and   stalk  rots.      (Abstract).      Phytopath.    12:      '^0 .      Jan. 
1922.) 

The   effect  of   seed  selection  is   shovm  ^oy   the    following  excerpts: 

Illinois;      In  the  plants  v/hich  have  been  harvested   so   far,    the 

disease-free   seed  has  yielded  much  better  than  the    diseased 
seed,    the   highest  yielding   disease-free  producing   at  the 
rate   of   slightly  over  100  bushels  to  the   acre."      (j.    R. 
Holbert.      Cereal  Courier  I3:      23O.      Oct.    10.) 

Kansas;      The  plats  of   Pride  of   Saline  corn  planted  from  relatively 
disease-free  ears  made  a  significantly  higher  yield  than  those 
planted  from  diseased  ears,   while    in  the   case  of  Midland  Yellovr 
Dent  the  difference  in  yield  of   the    two  plants  was  probably  not 
significant.      (John  H.    Parker.      Cereal  Courier  I3:    292-293. 
Dec.   15.) 
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Bacterial  v;ilt  caused  by   Aplanobacter    stev;artii    (EPS)   McCul . 

The  present  status  of  bacterial  v/ilt  of   sweet  corn  is  v;-ell   summarized 
in  an  article  by  Rand   and  Miss  Cash    (Rand,    P.    V.,   and    Lillian  C   Cash.      Stev/- 
art»s  disease  of  corn.      Jour.    Agr.    Res.    21;      2G3-2G4.      May  iG,    I92I),      The 
following   is  a  brief   summary  of   the  article: 

Pound  in  Georgia,    South  Carolina,   Tennessee, 
Virginia,    Kentucky,    Missouri,    Iowa,    Illinois,    Indiana, 
Ohio,    Pennsylvania,    District  of  Columbia,   Maryland, 
Delav/are,    New  Jersey,    southern  New  York,    and  Connecticut, 
Reported  by  other  pathologists  from  Massachusetts,   V/est 
Virginia,    Michigan,    Oklahoma,    New  Mexico,   and  California. 

Arrangement   of  varieties   according   to   time   of 
maturity   coincides   almost  exactly  v;i  th  arrangement 
according   to   percentage  of  wilt  development.      Later 
varieties   shov/  lowest  percentages    (average  below  10%)  j 
earliest  varieties  under   same    conditions   show   serious 
losses    (average  25-5?^) • 

No   evidence   of   infection  from   soil  or  from  proximity 
to   diseased  stalks  obtained;    but  organism  isolated  from 
endosperm  of   seed  from  diseased  plants. 

Infection  of  young  plant  from  seed  dependent   on 
growth   conditions  duidng   first   tv/o  weeks  -  soil  moisture, 
texture,    fertility,    and  temperature,    particularly    soil 
moisture . 

Results  indicate  that  northern-grovm  seed  is   less 
likely    to   carry  infection  than  that  grcv/n  farther  south, 
ard   that  infected  seed  may  be   rendered  safe  for  planting 
by   a  dry  heat  pasteurization  at  GO"^   to  7^°  ^  ^'^^   o"©   hovir  . 

During  the  past  year  the    disease  was  reported  in  Maryland,    Virginia, 
Tennessee,    North  Carolina,    Ohio,    Indiana,    Illinois,   and   South  Dakota.      Apparent!! 
it   did  no   appreciable  damage  in  most   states.      The   loss   is  estimated  as  only  a 
trace  in  all    except  in  Maryland  in  vAiich  it   is  estimated  as  1%.      It  was  parti- 
cularly abundant  on  Golden  Bantam  corn,    especially  in  fields  v/hich  had  been 
planted  early. 
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Brovm   spot  caused  by  Physoderna   zeae-rnaydis  Shaw 

This  disease  was  nost  provalent  in  the  southeastern  states  and   some  of 
the   states  of  the  Ohio   Valley.      It  v/as   found   as  far  west  as  Arkansas  but   did 
not  occur   to  aiiy  extent  in  the  more  northern  corn-grovdng   states.      The   damage 
in  the   individual   states  v;as  only   a  trace,    although  it  v;as  locally  destructive. 
In  Georgia,    according  to  I!cGlintock;    the  disease  was  serious  but   no  definite 
figures  indicating  percentage  of  reduction  in  yield  are   available.      Burger 
states  that  in  Florida   the   disease  v;as   locally  very  destructive   and  he   comments 
as  follows: 

"¥iy  observations  are   that  in  the  southern  part  of 
the   state   the  disease   is   not  -vory    severe.      I  believe   that 
this  is   due  to   the  fact  that  the  corn  is  planted  early 
and  is  matured  before   the   rainy  season  comes  on.      However, 
in  the    northern  and  western  parts  of  the   state  where   the 
corn  does  not  mature  until  after   tlie   rainy   season,    I  find 
a   considerable    amount  of  damage  being   done.      I  visited  a 
field  in  the   northern  part  of  the   state   where   there  was 
only  a   alight  amount  of   spotting   at  the    end  of  I.Iay.      The 
spotting  was   so   slight  that   I  had  to  hunt  through   the   corn 
field  to  find   it.      I  went  back  to  this    field  on  about  the 
15th  of  July,    the  month  of  June  having  been   somewhat  rainy, 
and  I  found  at  that  time    the  corn  badly   affected.      The    leaf 
and   stalk   showed   tJ:at  in  two  months'    time    this  disease 
had  so  badly   ;:pread   that  much   damage  was  found.      In  a 
neighboring  field  in  Alachua  County,   on  July  I5   I  found 
a  lot  of  corn  so  badly  affected   that  the   stalks  were 
breaking  off  about   six   inches   from  the   ground,    the  tissue 
seemingly  having  been  decayed.      In  many  fields  I  fbund 
the   disease  on   the  husks   about    the  time   of  ripening.      In 
a  lot  of   those  ears  v/here  the   disease  vms  found  on  the 
husks,    I  found  poorly   developed  ears,    vdth   loose  grains, 
and  I  was  v/ondering   v/hether  or   not   this  is   the  one 
characteristic  which  is  manifested  by   the   disease.      I  also 
found  on   some   ears  a  lot  of   grain  poorly  developed.      I  have 
kept  some  of   this  corn  and  hope  that  I  v,'ill  be   able   to 
plant  it   this    coming    spring   and  see   if  this  corn  does 
not  carry  the    disease. 

"In  Putnam  County,    our  adjoining  County,    one  m.an 
reported  froi^  Hawthorne    that  his    fields  v/ere   so  badly 
affected  that  if  he   did  not   soon  get  relief  or   some 
method   for    control,    he   v.ould  have  to  abandon  the   grov;ing 
of  corn  on  his  property.      He    states  that  this   disease 
has  been  getting  v;orse  for  the  past  three  or  four  years." 

In  Alabama,    according    to  Povah,    tlie  disease  v/as  much  less  destructive 
than  it  was  in  I92O,   possibly  on  account  of  the  dry  weather. 

Mosaic,   cause  unknovm 
The  mosaic  disease  of  corn  v^as  reported  in  1^21  from  Louisiana  and 
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Georgia,    and  mosaic-lil.ie  troubles  occurred  in  North  Carolina  and  Tennessee. 
In  Louisiana  Edgerton  estimated   that   the  reduction  in  yield  due  to   the   diseafie 
was  approximately  2,5%.      The  disease  in  that  state  was  considered  by  Edgerton 
to  be    considerably  more  prevalent  than  it  v/as  last  year,    or  than  it  is   in  an 
average  year.     MoGlintoclc  states  that  in  Georgia  also    the   disease  v/as  more 
prevalent  than  it  v;as  last  year,    or    than  it   is   in  an   average  year   and   that  it 
v;as   spreading  into    south  Georgia.      The   follov/ing  statements  made  by  Kunkel 
indicate   that  tl^ie  mosaic  disease  is   important  in  Hawaii: 

I  note  that  mosaic   is  present  on  corn  in  some  of 
the  southern   states.      It  is   one  of   the   diseases  that 
should  be   kept  under  observation.      If  it  should  spread 
to   the  corn  grovdng    regions  of   the   Middle  V/ost  and   should 
there  become    one-half  as  destructive  as   it   is   in  Hawaii, 
it  v;ould  be   a  calamity.      (L.    0.    Kunkel.      News   Notes,  J 

Office  of  Cotton,    Truck  and   Forage  Crop  Disease   Investi- 
gations.     Au,5*    G,   page  7') 

The    follov/ing   summary   is  from  Kunkel 's  bulletin  dealing  with  a  possible 
cause  of   corn  mosaic. 

1.  A  foreign  body  believed  to  be   a  living  organism 
is  invariably  present  in  diseased  cells  of  mosaic  corn 
plants. 

2.  The  body   is  irregular   in   shape   and  alv;ays  occupies 
a  position  on  or   near  the   host  cell  nucleus.      It  usually 
shows  a  definite   structure,    stains  like  protoplasm  and 
is  frequently  vacuolate. 

3.  The  distribution  of   the  intracellular  bodies  corres- 
ponds exactly  with   the   distribution  of   the   light  green 
color  in  diseased  leaf  tissue.      In  the  stalk,    they  are 
present  in   tlis   cells  of  diseased  tissues  but  absent  from  the 
cells  of  healthy   tissues. 

4-      It  is    suggested  that  the  bodies  of  corn  mosaic  may 
be   similar  to  those  associated  with  certain  virus  disease 
of  man  and  animals. 

5.      Corn  mosaic   is    similar   to,    if   not  identical  with, 
the  yellow   stripe  disease  of    sugar  cone. 

G.      Nine  varieties  of    sv;eet  corn,    two  varieties  of  pop 
corn,    and   fourteen  varieties  of    field  corn  have  been 
shown  to  be   susceptible    to   the  disease.      Several  varieties 
are   somev/hat  resistant  but  no  variety   is  known   to  be 
immune.      (L.    0.    Kunkel.      A  possible    causative  agent  for 
the  mosaic  disease  of  corn,      Havmiian  Sugar  Plant.   Assoc. 
Exp.    Sta.    Bui.   3    (1).      July  9.) 

Bacterial   stem  rot  caused  by  Bacterium  sp. 

The  bacterial  stem  rot  of  field  corn  was  first  described  from  Arkansas 
by  Rosen  (l,2).  What  appears  to  be  the  same  disease  v;as  observed  in  the  fol- 
lov/ing  states  during  the  year:  Nev/  York,  North  Carolina,  Mississippi,  Louis- 
iana,   Arkansas,    Ohio,    and  Illinois.      The    collaborators  from  the  follov/ing   states 
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report   that  they  have  not  observed   the  disease:      Hev/  Hampshire,    Vermont, 
Connecticut,    New  Jersey,   Maryland,    Virginia,   West  Virginia,    Kentucky,    Tennessee, 
South  Carolina,   Georgia,    Texas,    Oklahoma,    Indiana,    Michigan,   V/isconsin, 
Minnesota,   Missouri,    North  Dakota,    Nebraska,    llontana ,   Colorado,    Arizona,    Idaho, 
and  V/asIiington.      It  is  quite  likely   tlmt  it  may  occur  in  some   of    these   states 
but  that  it  is  not  destructive  enough  to  attract  attention. 

The  bacterial   stem  rot  did  not  seem  to  do  much   damage  during  the   past 
year.      It  is  listed  as  a  trace   in  practically   all   of    the    states  reporting  it. 
Neal   says  that  it  occurred  locally  in  Mississippi,  while    Rosen  states  that  in 
Arkansas   it  was   severe   in  certain  places.      Dungan  and  Tehon  report  that  it  was 
present  in  Illinois,    especially   in   the    southern  part.     The    comment  by  Edgerton, 
among  those  quoted  below,    is  especially  interesting: 

Louisiana:      The  bacterial  stem  rot   of  corn  described  by  Rosen  from 
Arkansas  has  been  knov/n  in  Louisiana  since  I908 .      I   sav:  it  the 
first  year   that   I  was  in  Louisiana  and  have  seen  it  to    some 
extent  nearly   every  year   since.      Some  years  it   is  very  troublesome 
in  some  localities  and  other  years,    it  is   of  little    importance. 
There  v/as   some    complaint   this  year  on  some   of   the   reclaimed   soils 
in  south  Louisiana.      (Sdgcrton) . 

Ohio :      A  new  type  of  stalk  rot   disease  has  been  observed  in  Ohio.      This 
is   thought  to  be    due  to   a  bacterium  species   of  organism   although 
the  identity  of    the   causal  factor  has  not  been  fully  established. 
This  tjrpe  of  disease  has  been   found  in  different  sections   of   the 
state  during   the  seasons  of  I92O   and   I92I.      (R.    C.    Thomas). 

Illinois:      A  fev;  days   ago   I  received  two    samples  of  corn  -  one   from 

Jackson  County  and  one   from  Monroe  County  -  v/hich  shovfed   typical 
symptoms  of  the   bacterial   stalk  ard    root   rot  disease  as  described 
by  Prof.    H.    R.    Rosen,    of  Arkansas.      I  furnished  him  specimens  of 
this   disease  from  both  of  these   counties  and  he   has  reported  that 
without  doubt  it   is  the  serious  disease   that  occurs  in  Arkansas. 
It  is    tile  first  occurrence  of   this  trouble,   as  far  as   I  know, 
in  Illinois.      Dr.    Burrill,    of  course,    did  some  work  on  the 
bacterial  disease  of   field   corn,   but  vie  are  not  able    to   learn 
definitely   as  to  whether  he  v/as  dealing  witli   the    same  disease   as 
the   one    that  is    shovdng   up  in  these  counties.      (Dungan). 
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Ear  mold  caused  by  Diplodia  zeae  (Schw.)  Lev. 

Ear  mold  caused  by  Diplodia  zeae,  was  prevalent  and  destructive  in  1^21. 
It  v/as  reported  only  from  New  York,  Ohio,  Kentucky,  Indiana,  Illinois,  and  Iowa, 
aut  the  percentage  of  reduction  in  yield  was  high  in  all  states  except  New  York, 
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The    follovdng   are  estimates  of   the  percentage  loss:      New  York   (trace); 
Kentucky    (8.5%);    Indiana    (10%);    Illinois   (8%)^    Iowa   (4%).      (The   estimates  for 
the   last  three   states  were  made  by  Cromv/ell . )      In  Ohio,    according   to  Thomas, 
the   disease   is   causing    serious  concern,    and  v/hile   it  was  generally  distributed 
it  was  most  destructive  in   the   southwe. stern  part  of    the   state.      Valleau   states 
that  in  Kentucky   the   di5-ease   is  co-extensive  v;ith  the  crop.      He   states  that 
there   is  definite   indication  that  some  pure  lines  of   corn  will  be  much  more 
resistant   than  others.      The    following   comments  give  an  idea  of   the   destructive- 
ness  of   the  disease   in  part  of    the    corn  belt: 

Illinois:      There   is  much   rotten  corn  this  year  mainly  due  to   secondary 
infections  by   Fusarium  monili forme   follo\ung   the  ravages  of  the 
corn  ear  v/orm  and   to   ear  rots  caused  by  Diplodia   zeae.      The 
season  has  been  unusually  favorable  for   infections  by   the   latter 
organism.      Selections  of   Reid's  Yellow  Dent  from   this  locality   and 
from  other  places  in  Illinois  are   shovdng  wide  variations  in 
susceptibility  to  ear   rots.      (J.    R.    Holbert.      Cereal  Courier  13  = 
241.      October  20.) 

lov/a,    Illinois,    and  Indiana;      After   a  survey  in  parts  of   lovm,    Illinois", 
and  Indiana  I  have  placed  the    loss  of  corn  from  ear  rots  at  4>    8 
and   10/0,    respectively.      Diplodia  zeae   is  responsible   for   about  four- 
fifths  of   the   loss.      Various  molds  following  ear  worms   and  mostly 
restricted  to  kernels  injured  thereby  or   adjacent  thereto   are 
responsible   for  the  remainder.      (R.    0.    Cromwell,    letter   to  Dr. 
G.    R.    lyraan,    Oct.   25,    1^21.)  '> 


Two  abstracts  of  papers  on  the   parasitism  of  Diplodia  and  conditions 
under  which  it  develops  have  appeared  recently: 

Clayton,    Edv/ard  E.      Diplodia   zeae  as  an  ear  and   root  parasite  of   corn. 

(Abstract).      Phytopath.    12:      29.      Jan.    I922. 
Durrell,    L.   V/.      Diplodia  of   corn  in  Iowa.      (Abstract).      Phytopath.    12: 

29.      Jan.    1922. 

Leaf-  spot  caused  by  Helminthosporium  turcicvun  Pass . 

The  leaf  spot  caused  by  Helmintho sporium  turcicum  was  reported  only  from 
Connecticut  and  Minnesota,  although  it  very  probably  occurs  in  many  states. 
The  injury  usually  is  negligible,  and,  in  fact,  is  sometimes  difficult  to  detect 
on  account  of  the  presence  of  other  diseases.   Clinton  states  that  the  disease 
was  much  more  prevalent  than  usual  in  Connecticut  and  that  it  began  to  appear 
about  the  middle  of  August.   It  caused  a  certain  amount  of  damage  in  some 
fields.   In  Minnesota  the  disease  caused  no  appreciable  damage  although  it  was 
fairly  prevalent. 


Miscellaneous  diseases 

Leaf  blight  of  sv^eet  corn,  probably  caused  by  bacteria.   Hungerford 
observed  this  disease  on  Golden  Bantam  corn  in  Idaho.   It  v/as  present  only  in 
small  gardens  in  the  northern  part  of  the  state. 
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Ear  mold  caused  by  Cephalosporium  sacchari  Butler  c:  Kahn.      Manns  and 
Adams  called  attention  for   the   first  time    to    the   parasitism  of    this   organism 
on  corn  in  the  United  States.      (Manns,    T.   F-    and  J.    P.    Adams.      Prevalence  and 
distribution  of  fungi   internal  of   seed   corn.      Science  n.s.   54-      3^5~3^7  ■      Oct. 
21.    1921.      (iJo.    1399)) 

Head   sniut   caused  by   Sorosporium  reilianum   (Kuhn)   McAlp.      The  head   smut 
of  corn  was  found  in  V/ashington.      According    to  Zundel,    in  one   field  near 
Pullman,   20^3  of  the  plants  v;ere  infected.      The  disease  also  was  found  in  Yakima 
County  v/here  considerable   corn  is  grov-n .      Dana  states  that  the  disease  probably 
is  spreading   in  Washington.      No  head   smut  v;as  observed  on  corn   in  California 
although  Mackie   is  of  the  opinion  that  it  undoubtedly  is  present  this  year 
as  it  has  been  in  the  past. 

Seedlinfi  blight  caused  by  Helminthosporium  sp.     A  species  of   Helminthos- 
porium  isolated  from  living  corn  plants,    according   to   Stover,    v/as  found   to 
cause   a  marked   seedling  blight  01    corn.      The    results  of  preliminary  experiments 
are   summarized  in  an  abstract  presented  at  the   Toronto  meeting.      (Stover,    W.   G. 
The  relation  of   soil   temperature  to    the   development  of    the    seedling  blight  of 
corn  caused  by  He Imi ntho spo r i urn  sp .    (Abstract).     Phytopath.   12:      Jan.   I922.) 


RICE 


Straighthead   (non-parasitic) 

Straiglithead  of  rice  v/as  reported  from  South  Carolina,    Louisiana, 
Texas,    and  Arkansas,    Pig.    G2.      Ludv/ig  states  that  severe  local   injury  probably 
occurred  in  South  Carolina.      Edgerton   states  that   the  disease  was  of  considerable 

importance   in  Louisiana,    al- 
though the  aggregate  loss 
probably  v;as  not   very  great. 
Taubenhaus  estimates  that  the 
yield  v/as  reduced  by  ^%  in 
Texas,   and  Elliott  estimates 
that  the   Arkansas  yield  was 
reduced  by  approximately  2%. 


Fig.    62.      Occiirrence  of  and  percentage  loss   from  straighthead   (upper 
figures)    and  blast   (lov/er   figures)    of  rice,    I92I. 


Blast  caused  by  Piricularia  orvzae   Br.    &.  Cav. 


Rice  blast  was  observed  during   the  past  year   in  Florida,    Mississippi, 
Louisiana,    Texas,    and  Arkansas.      (See  map,    Fig.    62,    under   straighthead.) 
According    to   Burger   it  was   reported  from  Florida,    only   in  Manatee  County,    where 
it  was   said  to  be    doing  considerable    damage.      In  Mississippi,    according   to   Neal, 
it  also  caused   some   loss.      Edgerton   states  that  it  is  present   throughout  the 
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rice  "belt  of  Louisiana,  but  that  it  is  of  very  little  importance.  Taubenhaus 
states  that  losses  caused  by  the  disease  in  Texas  also  were  negligible,  v^ile 
Elliott  reports  a   trace  of  injury    in  Arkansas. 


Miscellaneous  diseases 

Root  rot  caused  by  Pythium  sp.    is  reported  from  Hav;aii  by  C.   V/.   Carpen- 
ter.     (Carpenter,    C   V/.     Morphological   studies  of   the  Pythium-lite   fungi 
associated  v/ith  root  rot  in  Hawaii.      Hawaiian  Sug.   Plant.   Assn.    Exp.    Sta.   Bui. 
3:      5G-65.      Aug.    1921.) 

Sesame    spot  caused  by  Helminthosporium  oryzae  de  PI.   previously   reported 
from  Japan,    Java,    Italy,    arA   the   Philippines,   was  observed  by  W.    H.    Tisdale   in 
Louisiana  during   1^20,    according    to  G.    0.   Ocfemia.      This   fungus  is   said  to  be 
identical  with  Piricularia  oryzae  Br.   L  Cav.      (Ocfemia,   G.    0.      The   sesame 
spot  disease  of  rice    (Abstract).     Phytopath .    12:      34.      Jan.    1^22 . 
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Wilt  caused  by   Fusarium  lini  Bolley 

Flax  vdlt  v/as  found  in  Michigan,   V/isconsin,   Minnesota,    North  Dakota,   and 
South  Dakota  Coons   states  that  it  was   reported   to  be   destructive 

in  the    fiber  flax  district  in  the    "Thumb"   of  Michigan,    although  no  definite 
figures  on  losses  are  available.      In  V/isconsin,    according   to  Vaughan,    at  least 
one   field  in  Kev/aunee  County  was  affected,    but,    since  flax   is   not   extensively 
grovm  in  V/isconsin,    the  disease  v/as   not  v/idespread.      In  Minnesota  the   disease 
was  generally  distributed,   particularly  on  late  planted  flax.      The  injury 
ranged  from  a   trace  to  75^-      "^^e   reduction  in  yield  for  the    entire   state  is 
estimated  at  7-5/°'      Brinsmade   states  that   the    flax  wilt  developed  rapidly   in 
North  Dakota  during   the  hot  v/eathe  r  in  June.      He  comments  further,    on  July  20, 
that  the   combination  of  drought  and  heat  was  likely  to   ruin  all  the  flax   except 
that   grovm  in   cultivated  nursery  rows.      (Cereal  Courier   I3:      142.      July  20, 
1921,)      Bolley  makes  the   following  comment  on  conditions  in  North  Dakota: 

"The  vdlt  diseases  as  usual  have  been  rather  evenly 
distributed,   particularly  in   the  eastern  half  of  the   state 
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on  the  old  lands  and  have  done  damage  in  direct  ratio  to 
the  plantings  made  on  old  lands.     Most  areas  of  wilt 
destruction  v/ere   found  upon  lands  already   infested. 
Control  has  been  quite  evident  on  all  those  fields  where 
proper  v.llt  resistant   stuff  has  been  planted." 

Evans   states   that  the  disease  is    general  on  old  land  in  South  Dakota. 
Jennison  observed  none  of  the  disease  in  Montana,   but  he   is   of   the   opinion  that 
some   undoubtedly  was  present. 

Flax  v;ilt  can  be   controlled   easily  by  using    resistant  varieties.      Several 
such  varieties  have  been  used  in  North  Dakota  for  many  years.     At  the   Minnesota 
Station  also   resistant    strains  have  teen   developed.      The  resistance  is   not 
absolute,    and,    if  resistant  flax  is   grown  xmder  conditions   favorable  for    the 
fungus  and  unfavorable  for   the  host,    considerable  wilt  may  develop. 
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Rust  caused  by  Melampsora  lini  Pers.    (Deem.) 

Flax  rust  was  found  only  in  the   follov:ing    states:     Michigan,   V/isconsin, 
Minnesota,   and  North   Dakota.      According    to  Qoons ,    the  disease  probably  was 
reported  for  the  first   time   this  year   from  Michigan.      In  Y/isconsin  it  was 
reported  only  from  V/ood  County  while   in  Minnesota  it  was  quite   generally   distri- 
buted,   although  it  did  practically  no  damage.      According   to  Brentzel   considerable 
rust  developed  on  flax   in  North   Dakota  during   August.      "Most  of  the   varieties 
and  selections    diov/  some   rust  infection  but  some   of  the   early  maturing  varieties 
developed  v/ith  practically  no    rust."      (Brentzel,   V/.    E.      Cereal  Courier  I3:      201. 
Sept.    10,    1921.)      Bolley   states  that  in  some    fields  wilt  resistant  flax   nuffered 
badly  from  rust.      In  Minnesota  the   disease  has  rarely  been  of   economic  importance, 
probably  on  account  of  the  fact   that  the  variety   of  flax  most  comtrionly  grov/n, 
Primost,   Minnesota  25,    is  quite  resistant  to  the  disease. 
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Pethybridge,    et  al.      (see  under  wilt). 

Canker    (non-parasitic) 

The   non-parasitic  canker  of  flax  was  observed  in  South  Dakota,   but  the 
njury  was  very   slight,    according  to  Evans.      It  occurred  also  in  North  Dakota 
here   it  was  severe  in   some    fields,    according  to  Bollqy    and   Brentzel,    although 
t  v:as  less  prevalent   than  it  was   last  year   and  also   less  prevalent   than  it   is  in 
.n  average  year.      The  maximum  percentage  found   in  any  one  field  in  North  Daicota 
as  25,    and   the   disease   first  appeared  on  June  10.      In  I.Iinnesota   the   disease  was 
bund   first  in  Polk  County.      It  had  not  previously  been  observed,    although  it 
robably  occurred.      In  one   field  10%  of  the  plants  v/ere  killed. 
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Anthracnose   caused  by  Colletotrichum  lini  Bolley 

/untliracnose  was  not  observed  in  any  of  the  principal  flax-grcj'/ing    states 
(Montana,    North   Dakota,   I.iinnesota,   Wisconsin,    and  Michigan),    except  in  f/dchigan. 
Coons  reported  its  occurrence  at  the  Alichigan  Agricultural  College. 


Miscellaneous  diseases 

The   follov/ing  diseases  of  flax  are  described  by  Pethybridge,    Lafferty, 
and  Rhynehart   (i.e.;    see  under  v/ilt)    as  occurring  in  Ireland:      seedling  blight 
caused  by  Colletotrichum  linicolum  ?.   &   L.,    foot-rot  caused  by  Phoma   sp., 
browning  and  stem-break  caused  by  Polyspora  lini   n.    gen.    et  sp.,    Sclerotium 
disease   caused  by   Sclerotinia  sclerotiorum,   yellovdng    (non-parasitic),    and 
Botrytis  disease   caused  by  Botrytis  sp.      These  have  not  been   reported  for  the 
United   States. 


Reference 


Lafferty,    H.    A.      The   "brovming"  and   "stem- break"  disease  of  cultivated 
flax    (Linum  usitatisslmuni)    caused  by  Polyspora  lini  n.    gen.    et  sp. 
Sci.    Proc.    Roy.    Dublin  Soc.    n.s.    iG:      248-274 .      Aug.    1^21. 


SORC-IiUM 

Covered  kernel    srnut   ca,U£ed  by  Sphacelotheca  sorghi    (Link)   Clinton 

Reported  from  Kev/  York;    according   to  Chupp,    one  or  tv/o  individual  farmers' 
reported   tliat  it  was  rather  prevalent.      Present  in  Alabama,    20%  in  experiment 
station  plats  according   to  Povah.      Texas-,    1%  loss;    V/isconsin,    of  minor   importance 
seed  from,  south  and  southwest  most       heavily  infected;    seemed  to  be   resistant 
strains  of  amber   sorghum;    no  apparent  injury   to  syrup  production  -   Vaughan, 
In  Kansas  comr?,on  in  western  and    central  regions,    although    it   occurs  in  every 
county  v/here   sorghums  are  grown.      Seed  treatments  gave  almost  perfect  control  - 
Stokdyk . 

Loose  kernel   smut  caused  by   Sphacelotheca  cruenta   (Kiihn)   Potter 

The   loose   smut  was   reported  only   from  Texas.      Taubenhaus  estimated  that 
the  reduction  in  yield   due   to  the  disease  v.-as  approximately   2%.      Kulkarni   states 
that  dwarf  milo  sorghum  is  resistant  although  not  immune    to  grain  smut,    but  that 
it  is  decidedly   susceptible    to  loose  smut.      (Kulkarni,    G.    S.      The   susceptibility 
of  dwarf  milo   sorghum  to   smut.      Phytopath.    11:    2^2.      June    192I    (Oct.)).  ..-^ 

i'', 
Head  smut  caused  by   Sorosporium  reilianum   (Kuhn)   MoAlp. 

Head   smut  was  reported  only   from  Wisconsin,   Minnesota,   and  Kansas.      In 
none  of   these   states  did  it  cause  serious  losses,    although  sometimes  it   does 
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considerable  damage.  This  year  there  was  a  considerable  amount  of  it  in  some 
seed  plots  in  Minnesota.  The  follovdng  statement  surarnariz,es  the  situation  in 
I'innesota, 

Ordinarily,    smut  is   not   a  limiting  factor    in  the 
sorghum  syrup  industry,   but  occasionally   serious  epidsinics 
affect  the    color  of   the    syrup    (turning   it  an  undesirable 
pink)    and  produce  clouds  of   spores   in  the   mills.      This  spore 
dust  contaminates  the    syrup   and  becomes  a  general  nuisance 
in   the  mill.      Such  an   epidemic   occuri-ed  in  1918.      "Smut  does 
not  lovrer  the    sugar   content  of  individual   sorghum  plants  but 
its  effect  on  yield  per  acre   is  unknov;n . " 

In  1921   infection  v;as  not   general  around  V-aconia,    eighty 
percent  of    the    fields  being   free  from  smut.      In  Willaman's   seed 
plot,    hov/evt.r,    about  seventy  percent  of    the  plants     all  I'innesota 
Early  Mber,    v/ere   infected.      The  strains  in   tliis  field  had  been 
selfed  for  two  years,    and  as   sorghum  is    normally  only  about 
eight  percent   cross    fertilized,    som.e    of   these   strains   were   nearly 
pure  lines. 

One   strain,    noted  especially,    comprising   a  fraction  of  a 
rov7,   v;as   completely   free  from  srnut,   v;hile    the  remainder   of    the 
row,    and  the   t\vo   adjacent  rows  were  so  heavily  infected   that 
it  v/ould  have  been  difficult    to  find   a   single   clean  hill   in   them. 
Seed  from  this  apparently   resistant   strain,    selfed  for    three 
years,    is   available  for  next  year.      (V/illaman  and  Lambert). 


Blight  caused  by   Bacillus   sorghi   Burr . 

Blight   caused  by  Baci  11  us  sorghi  v;as  found  only  in  Delaware   and  V/iscon- 
sin.      Collaborators   in  both  states   report  that  it   was  relatively  unimportant. 


DISEASES  OF  FORAGE  CROPS 


A.    LLGUl/lES 


ALF/iLPA 


Leaf   spot  caused  by  Pseudopeziza  medicaginis    (Lib.)    Sacc . 

The  Pseudopeziza  leaf  spot  is  widespread.      It  is  reported  from  many 
states,    as  will  be  seen  from   the  map,    Pig.    64.      It  is   quite  likely  that  this 
leaf  spot  disease  causes  more  damage  than  is    sometimes   supposed,    although  it   is 
alv/ays  difficult   to   estimate  the    reduction  in  yield  caused  by   such   a  disease. 
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Vaughan  observes  that  in  V/isoonsin  the  disease  is  v/orst  on  acid  soils.      Stokdyk 
states  that  the   spot  was   severe   in  Kansas  in  fields  which  v/ere  not  cut  early. 
In  Arizona,    according  to  Brown,    the   disease  is   fairly  well  distributed  but 
not  very    important.      In  Idaho,    it  is   common  v;herever   alfalfa  is  grov/n,    accord- 
ing to   Hungerford.      Barss   says   that  the   disease  is   common,   but  not  often 
serious,    in  Oregon.      Mackie   notes   that  in  California   the   first  crop  sustains 
the  greatest  damage   and  that  the   succeeding   crops  are  injured  but  little. 

Yellov/  leaf  blotch  caused  by  Pyrenopeziza  medicaginis   Pckl. 

The  states  from  which  the  yellow   leaf  blotch  was  reported,    together  vdth 
estimates  of  injury,    are   indicated  on   the  map,    Pig.    63.     Viliile    the  disease  vras 
widespread,    it  apparently  was  not  very  injurious  during   the  past  season,    except 
in  Idaho.      Hungerford  states   that   it  causes  defoliation  of  plants,    is   common 
throughout  the   state,    and  that  it   is   the  most   serious  disease  on  alfalfa  in 
Idaho.      According  to   Hungerford,    the   first  cutting  is  most  severely  injured.    In 
Oregon,    it   is   said  to  be   most  comnvou  in  the  semi-arid  regions  of   the   state. 


I  -=Less  than  1^2.0 

I   +=More  than  1§20  \ 

*=Occurrcnce,   no  data  aa^tb^loss 

I  O^Kot  observed  \ 

I  \ 


I 


Fig.    b3'      Occui-rence   of   and  percentage   losses  from  P^eudopeziza  niedicag- 
inis    (above  line)    and  Pyrenopeziza  medicaginis    (below  line)    in  1^21. 

Rust  caused  by  Uromyces  medicaginis  Pass. 

Rust  was  reported  from  several   states  although   it   apparently   did  little 
damage   in  any  of  them.      In  North  Carolina  it  was  unimportant  and   occurred  mostly 
in  the  Piedmont  and  Mountain  counties;    in  Mississippi   it  v;as  unimportant  and 
occurred  locally;    in  Louisiana   the   importance  was   considerable,    according  to 
Edgerton;    in  Texas  there  v/as  a  slight  trace   in  the   Rio  Grande  Valley.      It 
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occurred  also   in  Ohio,    Indiana,   Wisconsin,    North  Dakota,    and   Kansas.      In  Arizona, 
according  to  Brov/n,    it  v;as  generally  distributed  but  not   important.      The    great- 
est aggregate   damage  api^arently  was  done  in  California,    where  Mackie   estimates  a 
reduction  in  yield  of  1%. 

Anthracnose  caused  by  Golletotrichum  trifolii  Bain 

Anthracnose  was  reported  from  Arkansas  and  Mississippi  as  follov;s: 

Arkansas:      The    disease   was  much   worse  than  last  year  and  also  much  worse 
than  in  an  average  year;    100%  of  the   plantings  in  the   state  were 
infested  and  'j^7o  of  the   plants  were  affected.      There  was  continuous 
girdling  of   the  shoots  until  the  crowns   and   roots  rotted.      The  host 
was  aiTected  in  all   stages  of  growth.      The    spring   v;as  very  wet  and 
the   temperature  was  slightly  above  normal.      Many   fields  were  plowed 
and  practically   no  hay  v;as  cut  as  the   disase  continued  to  kill   the 
plants  throughout    the    summer.      A  little  hay  v/as   cut  early. 
(Crawford  and  Elliott) . 

Mississippi;      I  have   just  received   specimens  of  alfalfa  from  Sharkey 

County  which  are  infected  with  anthracnose,    Colletotrichum  trifolii. 
This  is   of   interest  since  professor  Beal   says  this   is    the   first 
time   to  his  knowledge  that  anthracnose  of  alfalfa  has  ever  been 
reported  from  Mississippi.      It  is    reported  as  causing  considerable 
loss  in  a  field  of   several  acres  at  Anguilla,    Sharkey  County.    (Neal). 

Bacterial  blight  caused  by  Bacterium  medicaginis  Sackett 

Bacterial   blight  v/as  reported  from  V/isoonsin    (less  severe   than  usual); 
Montana    (about  the    same    as  usual);    Colorado    (unimportant);    Arizona    (less  than 
usual,    a  few   fields  fairly  badly   injured);    Utah    (some    damage);    Idaho    (more  than 
usual,    especially   in  southern  irrigated   sections);    Washington   ('whitman  County); 
and  Oregon   (probably   not  very  important). 

Dov/ny  mildew  caused  by  Fcronospora  trifoliorum  de  Bary 

Downy  mildew  was  reported  from  Virginia    (slight  damage   in  field  at  Blacks- 
burg);    Louisiana   (little  importance);    Illinois    (one  field);    Wisconsin;    Kansas; 
Montana,    Colorado;    IdaJio    (due   to  wet   spring,    more  prevalent    than  ever  before); 
Arizona   (trace);    Washington;    and  Oregon   (probably  worse   than  usual,    due    to 
moist  and  mild  winter   and  cool   spring,    not  of  great  importance   though  coextensive 
v/ith  host).      In  none  of    these   states  v/as  the   aggregate  damage  great.      Undoubted- 
ly  the  disease  occurred  also    in  other    states  but   it  probably  was  not   noticed  on 
account  of   its  relative  inconspicuousness. 

Root   rot  caused  by   Sclerotinia  trifoliorum  Eriks . 

Slight  damage  was  caused  in  Virginia.      At  Blacksburg  from  2  to  3%  of   the 
plants  were  affected.      In  Kentucky  apparently  there  was  more  than  usual,   particu- 
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larly   on  young  plants.      Valleau  suggests  that   the  open  v/arm  v;inter   was  favorable 
to  the    disease.      In  North   Carolina    it  v;as  most  prevalent  in   the  Piedmont   counties. 
There  v/as  a  trace  of  damage   in  Llissiscippi,    in  Arkansas ,    Wisconsin,    North   Dakota 
(one   case  only).,    two   reports  from  Idaho,    one   from  Banners  Perry  and  the    other 
from  American  Falls    (first  report  of  the   disease   from  Idaho).      In  Washington  it 
occurred  in  the   Puget   Sound  region.      In  Oregon,    according   to   Barss ,    it   v;as  worse 
than  usual,    and    serious  in  many   fields,    occurring  throughout   the  western  part  of 
the    state.      The   follov;ing  comments   are  made  by  various   collaborators:  | 

North  Carolina :      Sclerotinia  mlt   is   destructive  to  alfalfa.      Estimates  of 
loss  in  individual  instances  have  been  noted  and  Sclerotinia  wilt 
has  frequently   caused   the    grov/er   to   abandon  the    grovd  ng   of    clover  and 
alfalfa.      A  field  of  clever  and   alfalfa  in  Durham  County  was   so  badly 
infested  with  Sclerotinia  v/ilt   that   it  was  planted  to  other   crops. 
(A.   C.    Poster). 

South  Dakota;      A  year  or   so  ago  a  very   serious   crov/n   rot  appeared  in  the 
alfalfa  and  sweet  clover  during  the    late  spring.      V/hether  this  was 
due    to  Sclerotinia  trifoliorum  or  not   I  am  unable  to  say.      I  have 
made   examination  for   it   this  year  but  have  found  no   trace  of   it. 
(Evans) . 


Root  rot  caused  by   Qzonium  omnivo rum  Shear 

This  v/as  reported  from  Texas  in  v/hich  Taubenhaus  states  that  it   is  so 
important  as  to  prevent   the    growing   of   alfalfa  in  the   heavy   clay  soils  of  the 
state.      The   only  other   state  from  which   the  disease  v/as   reported  is  Arizona. 
Brovm  states  that  it  occurs   in  all  alfalfa  districts  and   that   it  can  be   detected 
throughout  the   year. 

Miscellaneous   diseases  ,^ 

Leaf   spot  caused  by  Ceroospora  medicaginis  E.   &  E.   -   Slight  traces  reported 
from  Texas. 

V/hite  spot ,    cause  unknown  -   reported   from  Gasa  Grande  district  in  Arizona, 
and   from  Spokane  County,   V/ashington.  f 

Yellow   top  -   reported  from   southeastern  V/ashington. 

Violet  root  rot  caused  by  Rhizoctonia  medicaginis   (DO.)    Tul.   -   reported 
from  Iowa. 

Root   rot,    cause  unknovm  -   Hungerford  reports  the   general  presence  in  Idaho 
of  a  root  and  crovm  rot  which  appeared  to  be   particularly  severe  on  account   of   the 
cold,    wet   spring. 

Root  knot  caused  by  Heterodera  radicicola    (Greef.)   Mull.    -  reported  from 
Texas,   where,    according   to  Taubenhaus,    it  was  unimportant.      Taubenhaus  notes  that 
the   Hairy  Peruvian  variety  is   quite  resistant  and  that   it   saved  the    crop  in  V/ebb 
County . 

Tylenchus   dip  sac  i    (Kuhn)   Bastian  -   reported  from  Oregon  by  Barss  v/ho   says 
that  it   caused  considerable   injury  in  at  least  one  field  on   the   campus   at  Cor valid 
This   is  the  first  report  of  the  disease   on  alfalfa  in  Oregon.      According   to 
Godfrey   it  occurs  on   this  host  in  Idaho  also. 

Dodder    (Cuecuta   spp.)    -   reported  only  by  Gardner  from  Indiana,   but   it 
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undoubtedly  occurs  in  other  states  also. 

Frost   in.jury  -   reported  as  having  been   severe  in  Pennsylvania  and 
tlichigan.     Coons  states  that  Grimm  and  Cossock  varieties  v/ere  not  v;ounded. 


CLOVER 

(V/hite   clover,   Trifolium  repens;    red  clover,    T.   pra tense; 
alsike  clover,    T.    hybridum;    crimson  clover,    T,    incarnatum) 

Anthraonose  caused  by  Collototrichum  trifolii  Bain 

Anthracnose  was  observed  in  the    follovdng   states:      Delav/are  -    (unimpor- 
tant);   Kentucky    (caused  the  death  of  plants  in  a  considerable   number  of   fields, 
large  amount  in  some  fields,    caused  a  stem  blight  on  crimson  clover  before 
blossoming   time,    and  occurred  also  on  yo\^g  red  clover;    effect  v/as  aggravated 
by  dry  weather);    Virginia   (Concerning  specimens  collected  at  Arlington  Farm 
by  R.   J.   Haskell  -  I  have  received  the   specimen  of  clover  anthraonose  which  you 
sent  me   a  fev;  days  ago.      This  anthracnose   is  probably   the    same  one    that  occurs 
upon  clover  in   the  Tennessee   region  and  is  not  the   one    caused  by   the  fungus, 
Gloeosporium  caul ivo rum.      The  fungus  on  the   specimens  which  you   rent  me    is   the 
Glomerella  type.-  Edg^rton);    Tennessee    (on  red  clover,    important  but  no  definite 
figures  on  losses);    North  Carolina   (not  destructive);    Ohio    (importance   slight, 
v7orse  in  the  v/estern  portion  of  the    state,    infection  most  conspicuous  and 
injurious  on  second  growth  crops  -  Young);    Indiana   (probably   important);    Illinois 
(red  clover    sitioation  is  average,    disease  has  played  an  important  part  in  clover 
failure,    anthracnose  being  the  most  serious  in  my  opinion  -   I  do  not  have  any 
information  as  to   the  losses   that  clover   diseases  may  have  caused  -  Dungan); 
and  V/i  scon  sin   (minor  importance)  . 

Anthracnose   caused  by  Gloeosporium  caul ivo rum  Kirch. 

Anthracnose  was   reported  as  follov/s:      Connecticut   (Sheldon):    I  found 
the    first  that  I  have  ever  seen  here  I.!ay  4-     Pennsylvania    (Orton):      Anthracnose 
is  usually  present  in  most  fields  of  red  clover  and  it  is   not  uncomi;ion  to  find 
it  killing   the    stems  of   '^%  of  the   plants.    Ohio:      Observed  June  3>   western  Ohio, 
general  but  not  serious  in  western  and    southwestern  Ohio. 

Leaf  spot  caused  by  Pseudopeziza  trifolii    (Bernh.)    Pckl. 

Leaf   spot  was   reported  from  Verm.ont,    Hev/  York,    Pennsylvania,    Delav.'are, 
Virginia,   West  Virginia,    Kentucky,    Ohio,    Illinois,    Michigan,   Wisconsin,    South 
Dakota,   Washington,    Oregon,    and   California,    but   it  was  of   no  particular   impor- 
tance in  any  of   these   states. 

Powdery  mildew  caused  by  Erysiphe  polygoni  DC. 

One  of  the  noteworthy  pathological  features  of    the  year  was   the 
unusual  prevalence  of  clover  powdery  mildev/.      It  was   reported  from  the  follovdng 
states:      New  Hampshire    (no  material  damage);    Connecticut   (reported  for  the   first 
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time,  inconspicuous  and  ascigerous  stage  not  produced  -  Clinton) ;    Nev/  York    (very- 
prevalent,   made  nearly  every   clover  field  in  the    state  white;    Seneca  County, 
affected  plants  only  half  the    size  of  the   healthy  ones;    Suffolk  County,  quite 
common  in  red  clover   fields  about  Mattituck;    and   Sullivan  County,    general  over 
county,    severe  -  Chupp);    New  Jersey    (abundant);   Pennsylvania   (general,   but 
apparently  doing  little  damage);    District  of  Columbia;    Delav/are    (general  and 
important);    Maryland   (much  v/orse  than  usual,   particularly  on  second   crop  of   red 
clover,    estimated  by  Temple   and  Jehle    to  have   reduced  the  yield   of   the   late 
crop  by  5%  and  to  have   reduced  the    entire  crop  of  the    state  by  2%);    Virginia 
(much  more  prevalent  and  probably  quite  destructive,   most  prevalent  in  south 
central  part;    more  questions   and  complaints  this  year   than  all  my  previous   six 
years  in  the   state  -  Fromme);    V^est  Virginia   (unimportant  and   occurring  locally;; 
Kentucky    (more  prevalent  than  usual,    found  practically  in  all  fields  examined, 
red  and  mammoth   clover  affected,    crimson  clover,   alfalfa,    sv/eet  clover,    Jap 
clover,    trefoil,    and   spring  vetch   not  affected,   although    in  close  proximity   to 
red  and  mammoth   clover  -   Valleau) ;    Ohio    (very  much  more  prevalent  than  before 
although   apparently  not  reducing   in  yield);    Irdiana    (unusually  prevalent,    co- 
extensive with  the  host)  ;    Michigan   (first  appeared  as  corranon  disease  in  1921  - 
Coons);    V/isconsin   (less  prevalent  than  usual,   and  unimportant);    and  Washington 
(observed  in  V/hitman  County). 

Rusts  caused  by  Uromyces  fallens   (Desm. )    Kern  and 

U'    trifolii    (Hedw.    f.)    Lev. 

According   to  Arthur    (W.    Am.    PI.    73:  254-255.    I912)   Uromyces  fallens 

occurs  on  red   and  crimson  clover,   v/hile  U.  trifolii   attacks  alsike,    crimson,   and 

white  clover.      The   distribution  of  the   tv/o  species   in  North    America  is  given  as 
follows: 

U.    fallens:      "On  the   subgenus  Lagopus   throughout  the   eastern  United 

States  and   Canada  from  the    Great  Plains  to  the  Atlantic  Coast,   and 
in  one  locality   in   the    Selkirk  Mountains    (British  Columbia)." 

]1'    trifolii:      "On  the    subgenus  Trifoliastrum  chiefly,    from  Nev/foundland 
to  Washington  southv/ard  to  the  V/est  Indies  and  central  Mexico,    rare 
in  the  southeastern    states  and  on  the   Pacific  Coast." 

In  1921  most   states   reported  only   U.    fallens  without  mentioning   the   kind 
of  clover.      According   to   E.    B.   Mains,    however,    U.    trifolii   occurred  on  white 
clover  in  northeni   Indiana,   and  Melhus  reported  this   species  on  clover  in  Iowa. 
In  both    states  it  was  apparently  unimportant. 

U.   fallens  v;as  reported  from  Vermont,    Connecticut,   Pennsylvania,    Delav/are, 
Maryland,    V/est  Virginia,    Kentucky,    North  Carolina   (reported  as  U.    trifolii   on 
red   clover);    Louisiana,    Arkansas,    Ohio,    Indiana   (on  crimson  clover),   Michigan, 
Wisconsin,    Minnesota,    North  Dakota,    Nebraska,   Washington,   ard   California.      It  wasi 
not   said  to  be   important,    although   rather  generally   dir.tributed  in  many   states, 
except  in  North  Carolina,    where   Poster   says  that  it   is   common  and  quite  destruc- 
tive,   especially   on  red  clover.      In  Indiana,    according    to  Maine,    "Italian  seed 
produced  resistant  plants  but  they  winterkilled  badly. 
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Root  rot  caused  by  Sole  rot inia  trifoliorum  Eriks 

The   Sclerotinia  root   rot  v/as  observed  in  Maryland    (1%  reduction  in 
yield;    5%  loss  for  crimson  clover  vfhich  is  particularly   susceptible  -  Temple   and 
Jehle);    Kentucky    (apparently  not   serious   on  red  clover  but  very  injurious  on 
crimson  clover,    alfalfa,    and,   during   the   past  year,    on  sweet  clover;    aggregate 
damage  slight  -  Valleau);    Tennessee    (important  on  red  clover);    North  Carolina 
(3%  loss    (see  also   quotation  belov/);    Mississippi    (trace);   V/isconsin;    and 
Oregon   (v/orse;    in  general  of  minor  importance,    causing   only   slight  reduction  in 
yield.      Occurs  generally   in  western  Oregon.      Caused  considerable   damage  locally. 
Bad  on  alsike  clover;    one  case  of   damage  to  white  clover  in  lav/n  reported  - 
Barss) . 

The  follovdng  report  by  A.   C.   Foster  concerning  the  importance  of  the 
disease  in  North  Carolina   is  of  interest: 

"I  should  say  that  by  far  the  most  destructive  disease 
of  both  red  and  crimson  clover  is  that  of   Sclerotinia  v/ilt, 
this  being  reported  from  nearly  every    section  of  the   state 
v/here  clover   is  grown. 

"Estimates  of   loss  in  individual  cases  have  been  noted 
and   Sclerotinia  vdlt  has  frequently  caused   the  grov/er   to 
abandon  the   grovang  of  clover  and   alfalfa.      On  the    Station 
farm  near  V/est  Raleigh,    there  is   one   such  field,  v/hich  v;as 
cropped  to   clover   continually  for    several  years  until  the 
vdlt  caused  its  death  every  year  and  the   growth  of   clover 
was  discontinued.      In  another  instance   a  field  of  clover  and 
alfalfa  in  Durham  County  v/as  so  badly  infested  with  Sclero- 
tinia wilt  that  it  v/as  planted  to  other  crops." 

Root  rot  caused  by  Fusarium  sp. 

Ohio:      In  the   Plant  Disease   Survey  reports  v/e  have  a  card  for  1909  and 
1910  referring  to   root  rot  of  alfalfa  caused  by   Fusarium  roseum. 
About  this    time    I   find  a   reference   to  a   stem  blight  of  red  clover 
due    to  F.   roseum.      (Sec   also   Ohio  Bulletin  214,   page  "^30,    on  red 
clover,    and  page  3^  for   root  rot  of  alfalfa)  . 

In  Ohio  Bulletin  203  the    follovdng    statements  were  made: 

"Infection  experiments   in  the   greenhouse    (Pathologium) 
by  use  of   cultures  of   Fusarium  roseum  Lk.    from  wheat,    of 
Giblerella  saubinetii    (Mont.)    Sacc .   and   of   Fusarium  roseum  from 
clover,    as  well  as   sterilized  dead  scab  kernels,    shov/ed  a  high 
death   rate  in  the    seedlings  as  a  result  of  the   infection.      In- 
fections by  use  of  a  mold   fungus,    Periconia  pycnospora,    gave 
about   the    same   result  as  in  the   check  portions. 

"This  infection  work  together  vdth   field  work  and  cultures 
from  clover   stems  indicate  that  Fusarium  ro seum  Lk.    is  an  active 
parasite  upon  red  clover    (Trifolium  pratense   L.)   and   is   a  cause 
of  clover  sickness   in  clover  fields   seeded  after  v/heat.      Evidence 
is  also  found  in  its  parasitism  upon  alfalfa  resulting  in  possible 
sickness. " 
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Tie  have  certainly  a  marked  outbreak  of   the  trouble   in  Ohio  for 
1920   and  1921,    and  we  are  hoping  to  be  provided  with  the 
necessary  means  for  pushing  ovir  investigation  of  possible  inter- 
relations in  Fusarium  diseases  of   cereals  and  forage  plants. 
(A.    D.    Selby). 

Very   serious  on  T^.   medium,  but  other  clovers  not  so  much 
injured.     Possibly   same  fungus  as  causes  v/heat  scab  and  corn 
root  rot.      Some   confusion  with  this  trouble  and  injury  from 
root  borer.      (M.   J.   Young). 

Indiana:      Root  rot  caused  probably  by  a  Fusarium  severe  in  certain  fields. 
(Gardner) . 

Wisconsin:      A  wilt  of  clover   caused  apparently  by   a  Fusarium  v/as  found 
at  todison  this  summer.      Damage  from  this  source  v/as  slight. 
(Letter  from  Mr.    Fred  R.    Jones,    Dec-.   8). 

Root   rots    (causes  -undetermined) 

The   follovdng   comments  on  root  rots  are  interesting:' 

Louisiana;     The  red  clover  is  not  a  very  important  crop  in  Louisiana, 

due  to  the  fact  that  it  has  to  be  grovm  as  an  annual.      It  dies  out 
during  the  hot   summer  months.      How  much  of  this  dying  out  is  due 
to  various  root  rots  has  never  been  determined.     There  is  reason 
to   suspect  that  Rhizoctonia  and  possibly  other   fungi  have  something 
to  do  with  this.      (Edgerton) . 

Ohio:      Root  rot  has  been  reported  as  causing   severe  loss  in  that  part 
of  Ohio  immediately  to  the    southeast  of  Columbus.     The  men   state 
that  whole  fields  have  died  out,   the  trouble  being  most  noticed  at 
cutting  time   and  after.     Plants  affected  have  the  roots  rotted 
entirely  av/ay. 

Control  measures  have  not  been  v/orked  out,   but  it  has  been 
observed  that  mammoth  and  alsike   clover  are  much  less  affected 
than  is  red  clover.      (Clayton). 

Idaho :      Rotting  of   the  crown  and  roots.      Reported  from  various  parts  of 
state  in  both  irrigated  and  non-irrigated  sections.      (Hungerford) . 

\7eather  injury 

According  to   the  Market  Reporter  ^'.    161,    September  10,    the  extremely  hot 
dry  v;eather  follov/ing   the  first  cutting  of  the  hay  crop  caused  a  considerable 
amount  of  injury,    and  the   late  spring  freezes  did   some  damage  in  central  Illinoi 
northern  and  central  V/isconsin,    central  Minnesota,   northern  Ohio,    ard  northern 
Missouri.      In  Pennsylvania,   according  to  Orton,    crimson  clover  and  red  clover 
suffered  severely  from  frost  injury.     Attention  is  called  by   collaborators  in      l 
North  Carolina  and  Maryland  also  to  the  injury  done  clover  by   the  mild  winter  an! 
the   spring   freezes.      The   fcllovdng  notes  from  Pennsylvania,    concerning  frost 
injury,    and   from  Kentucky   regarding  winter   injury,    are  of  interest: 
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Pennsylvania ;      The   red  clover  crop  has  generally  been  a 
failure  in  Pennsylvania  this  year.     Thousands  of 
acres  were  frozen  during  the  early  freeze  which  also 
hit  the   fruit  crop  severely. 

This  is  the    first  time   in  my  connection  with 
Pennsylvania    (nine  years)   that  red  clover  has  Txen 
seriously  damaged  "by  frost.      It  is  quite  evident  that 
the  v/eather  in  April  brought  the    clover  along   too 
rapidly  and  made  it  susceptible  to  the   freezes  in 
May.      So  far  as  we  can  determine   diseases  did  not 
play  any  important  part  in  this  year's  loss  to  this 
crop.     V/hite  clover  is  hardy.      (Orton) . 

Kentucky:      It  is  evident  from  the  v/ork  of  Professor 
Roberts  of  this  Station  who  has  done  an  immense 
amount  of  v;ork  in  soil  fertility  in  its  relation  to 
clover  production,    that  the  production  of  clover  in 
this  state  is  nearly  entirely  dependent  upon  the 
proper  handling  of  the    soil,   ard   it  v;ould  not  be 
surprising  if  a  similar    situation  were  found 
throughout  a  considerable  portion  of  the  middle 
eastern  states.     The   effect  of  lime  and   acid 
phosphate  in  the  production  of  high  yields  of 
clover  is  very  striking.      I  have   gone   over  some   of 
the  fields  and  there  is  apparently  little  difficulty 
from  the   standpoint  of  disease  in  getting   a  good 
stand  of  clover.      The  principal  trouble   in  this  state 
from  clover  losses  seems  to  be    the  inability  of 
clover  planted  on  certain  soils  being  able  to  come 
through  the  winter  alive.      The    soils  which  are 
untreated  apparently  heave  the  young  clover  plants 
out  of  the  ground  much  more  easily  than  in  the 
treated  soils.      This  is  probably  due  to   the  fact 
.  that  on  the  treated  soils  the   root  system  is  very 
much  better  developed  than  on  the  untreated 
portions,   and  in  consequence,    is  not  so   readily 
disturbed.      (Valleau) . 
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Miscellaneous  diseases 

Leaf  spot  caused  by  Cercospora  medicaginis  E.  &,   E.  -  observed  in  Delav/are 
(for  the  first  time)  and  in  Indiana.   Apparently  it  v.'as  not  very  destructive. 

Leaf  spot  caused  by  Cercospora  zebr ina  Pers.   Bessey  states  that  this  v;as 
the  most  common  leaf  spot  of  red  clover  in  Alpena  County,  Michigan. 

Sooty  spot  caused  by  Phyllachora  trifolii  (Pers.)  Pckl.  -  reported  from 
Pennsylvania  (common  but  not  destructive);  Virginia  (very  destructive  in  a  few 
fields,  especially  on  crimson  clover);  and  North  Carolina  (one  of  the  most 
common  leaf  spots  and  quite  destructive  to  red  clover) . 

Large  leaf  spot  caused  by  Macro sporium  sarciniforme  Cav.  -  reported  from 
Pennsylvania,  Louisiana,  Arkansas,  and  Ohio.   According  to  Orton,  it  is  prevalent 
but  not  destructive  in  Pennsylvania.  Edgerton  is  of  the  opinion  that  this  leaf 
spot  may  be  the  most  common  and  most  destructive  one  in  Louisiana,  v/here  it 
sometimes  causes  severe  defoliation.   According  to  Elliott,  it  is  relatively 
unimportant  in  Arkansas.  According  to  Young,  this  is  the  first  report  in  Ohio. 
The  disease  unquestionably  occurs  in  other  states  also. 

Mosaic  (cause  undetermined)  -  reported  from  Pennsylvania  (on  red  clover 
but  not  on  white),  D.linois,  Wisconsin.   Apparently  it  v/as  also  prevalent  in 
Quebec,  Canada,  according  to  Dickson  and  McRostie.   (Dickson,  B.  T.  Further 
studies  on  mosaic  -I.  (Abstract).  Phytopath  12:  42.  Jan.  1^22 .  Dickson,      ^, 
B.  T.  and  G.  P.  McRostie.   Further  studies  on  mosaic  -II.  (Abstract).  Phyto-    | 
path.  12:  42.  Jan.  1^22 . ) 

y/ilt  caused  by  Sclerotium  sp.   Foster  states  that  occasionally  Sclerotium 
v/ilt  is  reported  on  clover  in  North  Carolina. 

Slime  mold  (Physarum  cinereum  (Batsch.)  Pers.)  -  reported  by  Young  from 
Ohio,  damage  negligible. 

Nematode  disease  caused  by  Tylenchus  dipsaci  (Kuhn)  Bastian.   Hungerford 
reports,  that  this  disease  is  very  important  in  the  Twin  Falls  section  of  southern 
Idaho.   It  v/as  reported  also  from  Coos  County,  Oregon.   Barss  says  that  it  is 
not  important,  but  that  it  may  be  more  vddely  distributed  in  the  state  than  is 
knov/n  at  present.   (See  Godfrey,  G.  H.   The  stem  and  bulb  infesting  nematode 
in  America.   (Abstract).  Phytopath.  12:   52-53.   Jan.  1^22,  and  Go od ney ,  T. 
On  the  susceptibility  of  clover  and  some  other  legumes  to  stem  diseases  caused 
by  the  eelworm,  Tylenchus  dipsaci,  syn.  devastatrix,  Kuhn.   Jour.  Agr.  Sci.  12: 
20-30.   Feb.  I922TI 

Dodder  (Cuscuta  spp.)  -  reported  from  Indiana. 
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Damping  off  of  young  shoots  caused  by  Corticium  vagum  solani  Burt  - 
Michigan. 

Ascochyta  stem  canker  caused  by  Ascochyta  caulicola  Laub.  -  causes 
blasting  of  seed  in  seed  fields  -  Michigan.  (Coons). 

Mosaic  (cause  undetermined)  -  reported  from  New  York,  Pennsylvania, 
Indiana,  Quebec  (Dickson,  I.e.,  see  clover  mosaic). 

Anthracnose,  probably  caused  by  several  fungi  -  Louisiana. 

Crovm  rot  and  v/ilt,  caused  by  Sclerotinia  trifoliorum  Eriks.  -  reported  by 
Valleau  to  be  injurious  in  Kentucky;  and  by  Barss  as  bad  in  western  Oregon. 
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♦Frost   in.jury  -   reported  by   Heald   and   Dana  from  Washington. 

riEDICAGO  Spp: 

Smut   caused  by  ^Ltylpma.  mcliloti  McAlp.    on  Me  die  ago    (indica  ?)  .      The 
follcvdng  excerpt  is  taken  from  a  letter  written  by   Fred.    R.    Jones.      "Entyloma 
meliloti  v/as  found  in  Alabama  in  the    latter  part  of  March  this  year.      The 
specimen  v/as  determined  by  Dr.   J.    J.    Davis  and   is    the    first  specimen  of  this 
fungus  in  the    country  of   which  vie  can  find    record." 

Mosaic   on  Medicago   lupulina .      See   Dickson,    B.    T.      Further    studies  on 
mosaic  -I   (Abstract) .      Phytopath.    12:   42.      Jan.    1922. 

Anthracnose  -   Louisiana;      The  anthracnoses  are  not   consnon.      The  legume 
anthracnoses  need  working  over.      There   are  a  number  of   these   forms  viiich  to  me 
seem  different.      They  occur  on  Melilotus   and  bur   clover  and  may   go   to   the   red 
clover  where  this  plant  is  grovm   on  any   scale.      (Edgerton) . 

Leaf   spot  caused  by  Per  corpora  medicaginis  E.   a  E.      One   record  of  occur- 
rence in  York  County,    South  Carolina.      Pound  in  garden  patch  -  unimportant. 
(LudvTig).      The  following  report  from  Alabama  is  interesting: 

The   organism  causing  the  leaf  spot  of  bui'    clover  is 
seed-borne.      Dr.    Hopkins,    experimenting  v.'ith  various 
methods,    found  that  by  using   hulled  seeds  he  secured  100% 
healthy  plan-cs  when  the  diseased  seed  were    treated  with 
40%  formaldehyde   for  2  hours  or  with  a  1:1000  mercuric 
chloride    solution.      Treated  seeds  were   inoculated  again 
after  treat.ients .      By  treating   the   seed  with  hulls  attached 
no    satisfactory  results  v;ere  obtained.      Dr.   Hopkins'    results 
will  be  published   soon.      (Thiel). 

Pov/dery  mildew  caused  by  Erysiphe  polygon!   DC   -   reported  from  Mississippi 
v/here   it  was  unimportant  but  general  in  the   eastern  and   northern   counties, 
according  to  Neal  and  Miles. 
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Leaf spot   caused  by  Cercospora  cruenta  Sacc .   -   reported  from  Delaware 
(prevalent   on  older  ard   lower  leaves;    first   report  for  the  state  -  Adams); 
Virginia   (very    severe  damage   reported  from  a  field  at  Bowling  Green  -  Fromme) ; 
Texas    (prevalent,    reducing  the   yield  by  approximately    .5%  -   Taubenhaus) ; 
Arkansas    (general  and   reducing  yield  by  a   trace);    and  Indiana   (rare). 

Leaf  spot  caused  by  Ame  ro  r/por  ium  oeconomicum  E.   a     T.  -  Delav/are. 

Leaf  blight   caused  by  Macrcsporiun   sp .   -  Arizona. 

Powdery  mildev/  caused  by   Ery 3J',:he  polygoni   DC.    -  The    Oidium  stage  v/as 
found  in  June  by  Burger  in  Florida.      The  disease  v/as  observed  by  Gardner  in  a 
greenhouse  in  Indiana.      Only   the  conidial   stage  was  present. 

Rust,    caused  by  Uromyces   appendiculatus    (Pers.)    Lev.   -   Virginia   (black- 
eye  is  the  only    susceptible   variety  grov/n  commercially  in  the    state  -  Fromrr.e  ) ; 
Texas    (prevalent   on  fall  plantings;    caused  a  reduction  of   1%  in  yield  - 
Taubenhaus) . 
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I/IOBaic    (cause  undetermined)   -  Arkansas. 

V/ilt  caused  by  Fusarium  vasinfectum  Atk.    -  Virginia   (severe  damage;   20/o 
in  one  field  near  Petersburg);    South  Carolina   (prevalent  and  important.      One 
kind  affected  was  the  garden  variety,    "Black-eyed  pea".      This  is  typically  a 
sandy   soil  disease  but  during    the  last  fev;  years  seems  to  be   invading  the   Pied- 
mont -  Ludv/ig);    Arkansas    (scattered,   but   severe  in   some  places;    2%  reduction 
in  yield  -  Elliott) . 

Root  rot  caused  by  Ozonium  omnivorum  Shear  -  Texas    (8fo  reduction  in 
yield  -  Taubenhaus) . 

Plhizoctonia  blight  said  to  be   due   to   Rhizoctonia  dimorpha  -  reported  by 
Matz  from  Porto  Rico. 

Root  rot,    cause  unl<;novm  -   reported  by   Ludwig  from  South  Carolina. 

Root  knot   caused  by  Heterodera  radicicola    (Greef)   Mull.    -   South  Carolina 
(present  in  the  northv/estern  portion     of   the   state;    typically   sandy   soil  disease 
v;hich  seems  to  be  becoming  more  important  in  the  Piedmont  -   Ludv/ig) ;   Arkansas 
(general;    reduced  yield  of    state  by  10%  -   Elliott). 

Sunscorch  -  reported  by  Adams  from  Delavmre. 


SOYBEM^ 


Bacterial  blight  caused  by  Bacterium  glycirieum  Coerper   and  B.    so.jae 
Wolf  -  reported  from  Armstrong  County,   Pennsylvania;    from  the  coastal  plain 
region  of  North  Carolina   in  v/hich  it  v/as  more  prevalent  than  previously;    from 
South  Carolina  v/here   the  reduction  in  yield  was  1%;   and  from  Louisiana,    Indiana, 
and  Michigan.      (Shunk,    I.    V,    and  P.   A.    V/olf.      Further   studies  on  bacterial 
blight  of   soybean.      Phytopath.    11:    18-24.      Jan.    1^21.      (Feb.).) 

Bacterial   spot  caused  by  Bacterium  sp .   -    (Takimoto,    Seito.      Daidzu  no 
saikinsei  hantenbyo    (Bacterial   spotting   diseases  of   soybean.)      Byochu  gai 
zasshi    (Jour.   plant  Prot.)   8:    237"241.     May   192I.)      Caused  by  a  nev;  bacterium 
not  identical  v/ith  B.    glycineum,    B.    so.jae,    or  Pseudomonas   glycineum  Nakano. 

Sclerotium  v/ilt  caused  by   Sclerotium  rolfsii   Sacc  .   -  reported  from  North 
Carolina  v/here  Poster  states  that   it   is   important  on  the    coastal  plain,    and 
from  Louisiana  v;here  Edgerton  estimates  a   reduction  in  yield  for   the    state  of 
from  1  to  2%. 

V/ilts  caused  by  Verticillium  sp.    (possibly)  and  I^isarium  sp.,   -  accord- 
ing   to  Poster  occur  particularly  in  the  Coastal  Plain  of   North  Carolina.      There 
are   striking   differences  in  varietal   resistance  to  Fusarium  but  not  to   Verti- 
cillium. 

Mosaic    (cause  undetermined)   -   reported  from  North  Carolina  arji    Indiana. 
(Gardner,   M.  W.      Soybean  mosaic.      Jour.   Ixgr.    Res.   32:    III-II3.     pi.    18-19. 

Oct.  8,  1921.) 

Leaf  spot,  probably  caused  by  a  species  of  Macrosporium  -  reported  by 
Gardner  from  Indiana  v/here  it  appeared  late  in  the  season  on  Black  Eyebrov/, 
Dunfield  and  Ito  San  varieties. 


VETCH 


Leaf  spot  caused  by  A.£cochyta  pi  si   Lib.   -   reported  from  Delav/are    (first 
report  in  state). 
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Rhizoctonia  root  rot  -  reported  from  V/ashington. 

HORSE  BEAN  (Vicia  faba) 

Mosaic  (cause  undeterniined)  -  "'Haricots  (Vicia  faba)  suffered  as  much  as 
50^  damage  from  mosaic  in  Quebec."   (Dickson,  B.  T.  Maladies  des  plantds  en 
1920-21.   Ann.  Rep.  Quebec.  Soc .  Prot.  PJants  I3  (1920-21);  G6-G7.   1921.) 


GUAR  (Cyamopsis  tetragonoloba  Taub.) 

Southern  blight  caused  by  Sclerotium  rolfsii  Sacc .  -  found  in  light 
sandy  soils  only  (in  Texas)  causing  a  reduction  in  yield  of  1%.   (Taubenhaus) 


B.  GRiVSSES 


Brovm  patch  disease  caused  by   Rhizoctonia  solani  Kiihn 

The  brovm  patch  disease,   v.'hich  was  reported  in  September  1  issue  of  the 
Plant  Disease  Bulletin  is   sometimes  injurious  on  lawns  in  Connecticut,    accord- 
ing  to  Clinton,    and  appeared  in  New  York  also,   where  Chupp  says  that  it   is 
qxiite,  troublesom.e  on  golf  courses. 

Literature 

,    Piper,    C.   V.    and  R.   A.   Oakley.      The  brov/n  patch  disease  of  turf.     Bui. 
Green.    Sect.   U.    S.    Golf  Assoc.   1:      II2-II5.     June   192I. 
Plant  Disease  Survey.      Brov;n  patch  of  turf  caused  by  Rhizoctonia  solani 
PI.   Dis.    Bui.   5:     76.      Sept.   1,    I921. 


TIMOTHY 


Rust  caused  by  Puce  inia  phlei-pratensis  Eriks  .   <>■  Henn. 

Timothy  rust  occurs  practically   throughout  the  United  States,    but  it  was 
apparently  not  very  prevalent  this  year.      It  v/as   reported  from  Tlev;  York,    South 
Carolina,   Tennessee,    Indiana,   Minnesota,    Iowa.    lissovu^i,   and  North  Dakota.      The 
disease  v;as   said  to  be  unimportant  in  New  York  and   South  Carolina,   and  to  be 
less  prevalent  in  Minnesota  than  for   several  years.      H.    D.   Barker,    v,ho  has  been 
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studying   the  rust  for   several  years,    comments  as  follov;s  on  its  occurrence   in 
192 1: 

"In  geni^ral   I  might  say  that  timothy  rust,    at  least 
late   in  the    summer,    was  very  hard   to    find   throughout  lov/a, 
Illinois,    and   Indiana.      I  made   several  examinations  of 
timothy   fields  while  we  were  on  our  trip   South  and  found 
timothy   rust  very    scarce  indeed.      I  do  not  know  v/hat  the 
cause   for  this  v;as,   except  possibly   the  dry   summer  or 
peculiar  overwintering    conditions  last  winter,   but  the    fact 
remains  that  timothy  rust   seemed  scarcer  than  usual   during 
the  past  summer." 

Smut  caused  by  Ustilago   striaeformis   (V/est.)   Niess. 

Timothy   smut  was   reported  only   from  Nov.'  York,   v^here  the    disease  v/as 
found  locally  on  a  private  lav/n,    according  to   Kirby;    and  from  lovm  and 
Minnesota  where  it  apparently  was  fairly   general  but  unimportant. 


MILLET   (Panicum  miliaceum) 

Head   smut  caused  by   Ustilago  panici-miliacei    (pers.)   V/int.    -   reported 
from  Washington  by  Heald  and  Dana. 


SUDAN  GRASS    (Holcus   sorghum  sudanensis    (Piper)    Hitchc.) 

Ant hrac nose  caused  by  Colletotrichum  cereale  Manns  -  reported  from  North 
Dakota.      Severe  on  two  large   fields   in  which   it  occurred   in  connection  v;i  th 
Bacillus   sorghi .      It  was  much  more  abundant   tlian  the   bacterial  le^f  blight  - 
Wanda  Y/eniger . 

Bac te ri a 1  bl i gh t  caused  by   Bacillus  rorghi  Burr.    -   South  Carolina,    North 
Dakota,    and  \7ashington. 

Leaf  spot  caused  by  Phoma  insidiosa  Tass.    -   Arlington  Farm,    Virginia, 
Sept.    1920.      (Koch,    Elizabeth  and  Caroline   Rumbold.      Phytopath.    11:   345.      Aug, 
1921. 

Smut  caused  by   Sphacelotheca  sp.   -  'Jastiington. 


MISCELLANEOUS  GR-ySSES 
The  following  organisms  v/ere  reported  on  miscellaneous   grasses  as  follov/si 


I'lSCELLANEOUS  GR;\SSi  S 
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Claviceps  purpurea 

Agrostis  alba  -  V/isconsin 
Calamagrostis  canadensis  -  Minnesota 
Erysiphe  graminis 

Poa  pratensis  -   South  Carolina,    Minnesota, 

Washington 
Hordeum   jubatum  -  Minnesota 
Helminthosporium  sp. 

Agropyron  caninum- Minnesota   (Christensen) 
Agropyron  intermedivun 
Agropyron  repens  " 

Agropyron   smithii  " 

Agropyron  tenerum 
Alopecurus  pratensis 
Andropogon  furcatus 
Calanagrostis  canadensis 
Chaetochloa  italica 
Dactylis  glomerata 
Digitaria  sanguinalis 
Echinochloa  crusgalli 
Elymus  canadensis 
Elymus  striatus 
Elymus  virginicus 
Festuca   elatior    (Drechsler,   Charles-Net 
blotch  of  meadov/  fescue  caused  by 
an  undescribed  species  of  Helmin- 
thosporium.   (Abstract).    Phytopath. 
12:      Jan.    1922 . 
Hierochloe  odorata-Minnesota   (Christensen) 
Hordeum   jubatum-Minnesota   (Christensen) 
Muhlenbergia  sp.  " 

Panicum  capillare        " 
Phalaris  arundinacea" 
Phragnites  phraginites   " 
Poa  pratensis-Illinois,    I.Iinnesota 
Setaria  glauca-Minnesota    (Christenr.en) 
SorjfUium  halapense  "  ." 

Stipa  spartea  "  " 

Zizania  palustris  -  I.Iinnesota 
HeLniintho  spo rium  bromi 

Bromus  inermis  -  I'innesota 
Ophiobolus  sp . 

Agropyron  repens-Nev;  York ( field;  Kirby) 
Bromus  secalinus- Arkansas   (Rosen) 
Elynus   spp.-Nev/  York(artificial   inocula- 
tion;   Kirby) 
Festuca  octoflora-Arkansas(Rosen;    natural 

infection) 
Hordexm  pusillum-Arkansas(natural    infec- 
tion) 
Hordeum  jubatum-Nev/  York   (Kirby; artificial 
inoculation) 


Ophiobolus   sp.    (continued) 
Hystrix   spp-lJew  York    (Kirby; 

artificial   inoculation) 
Loliura  spp.-Uev/  York    (Kirby; 

artificial  inoculation) 
Phalaris  spp.-Nev;  York   (Kirby; 

artificial  inoculation) 
Setaria  geniculata- Arkansas   (Ro- 
sen,   natural   infection) 
Phyllachora  graminis 

Elymus  canadensis-Iilinnesota 
Elynus  robustus  '* 

Puccinia  ceanothi 

Tripsacum  laxum-Arlington  Farm, 
Virt^inia   (J.   A.    Stevenson) 
Puccinia  corcnata 

Festuca  elatior-New  York 

Lemnodia  arkansana-Texas,    Oklahoma 

(Christopher  and  Butler) 
Phalaris  caroliniana-Texas,    Okla- 
homa   (Christopher  and  Butler) 
Puccinia  glumarun 

Elymus  condensatus-Washington 
Hordeum  jubatum-Idaho 
puce inia  r.raminis 

Agropyron  repens-near  barberry, 

New  York   (Kirby),    Minnesota. 
Agropyron  tenerum-I.'innesota 
Agrostis  alba-near  barberry,    New 

York. 
Dactylis  glome rata- New  York 

(Kirby:    near  barberry) 
Hordeum  jubatiim-Minnesota,    North 

Dakota,    South  Dakota, 
Elymus  condensatus-V/ashington 
Festuca  elatior-New  York 
Lemnodia  arkansana-Texas, Oklahoma 
Phalaris  caroliniana    "  " 

Puccinia  polys or a 

Tripsacum  latifolium  -  Arlington 
Farm,    Virginia   (J.A.Stevenson) 
Sclerospora  graminicola 

Setaria  viridis-Nev/  York    (Hoerner) 
Iowa   (Llelhus  -   reduction  5^), 
Minnesota 
Septoria  agropyri  E,   L  E. 

Agropyron  repens  -  V'isconsin 
Ustilago   striaeformis 

Poa  pratensis  -  Minnesota 


SUNFLOVffl^  -   Rust 

SUNFLOV^R 
C.   MISCELLl^IEOUS 


Rust  caused  by  Puccinla  helianthi   Schw. 

Rust  caused  by  Puccini  a  helianthi  Schv;.   -  reported  from  Illinois  (general); 
I'ichigan   (loss  in  silage   value   10%  -  Coons);   Vv'isconsin   (less  than  usual,    causing 
dropping  of  lov/er  leaves  -  Vaughan);    Minnesota   (general  and   causing  sorre   damage); 
North  Dakota   (destructive  to  foliage  on  some  varieties  -  VJeniger) ;   Colorado 
(present  but  unimportant  -   Learn);    Arizona   (reported  from  one  locality  but 
probably  not   common  -  Brovm) ;    California    (Distribution  general,    importance   slight) 

The   follov/ing   reference   summarizes  v/ork  done  in  Minnesota  on  this  rust: 
Bailey,   D.    L.      Investigations  on  Puccinia  helianthi  Schv/.    (Abstract).  Phytopath. 
12:   44.      Jan.   1^22 . 

V/ilt  caused  by  Sclerotinia  sp. 

Montana ;  Serious  in  Gallatin  County;  reduction  in  yield  for  county  ^%, 
Canker  formed  at  the  crovm  causing  v/ilt  and  drying.  Occurred  also 
in  Bitter  Root  Valley.      Canada  thistle  found  infected.      (Morris). 

Idaho :      Reported  from  several  parts  of   the    state,   but  unimportant r 
(Hungerford) . 

V/ashington;      Reported  from  three   counties   in  tlie  eastern  part  of   the 
state.      (Heald  and  Dana). 

Quite  destructive  in  v/et  seasons.    (Frank). 

The   disease  also  v/as  apparently   common  in  Canada.      (See  Bisby,    G.    R. 
Stem-rot  of  sunflowers  in  Manitoba.      Scient.    Agr.   2:      58-61.      Illus .     Oct.   1^21) 

Bacterial   vdlt  caused  by  Bacillus   solanacearum  EPS 

Smith  and  Godfrey   found   tliat  sunflov/ers  v;ere  susceptible   to   Baci  11  us 

solanacearum  v/hen  inoculated  artificially.      (Smith,  Erv/in  P.   and  Godfrey,    G.   J. 

Bacterial  wilt  of  castor  bean  (Ricinus  communis  L. )  Jour.    Agr.   Res.   21:    255-261. 
May  iS;   1921.) 
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Prepared  by  G,  H.  Coons^,  Plant  Pathologist, 
Plant  Disease  Survey 
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*  Summaries  of  diseases  of  field  and  vegetable  crops  in  the  United  States  for 
:he  years  I918,  I919,  and  192O  have  been  given  in  U.  S.  Dept.  ..gr.  Plant  Dis- 
Jul.  Supplement  2:  42-83.  1919;   3:  84-I18.  1515)»   10:  180I273,  1^20;   iG:  I77- 

?67.  1921. 

"•  Temporary  appointment  while  on  leave  of  absence  from  the  Michigan  Agricul- 
iural  Experiment  Station. 
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IN  TRODUC  TORY  S  TATEMEK  T 


Tne  collaborators  of  the  Plant  Disease  Survey,  about  I5O  in 
number  and  locnted  for  the  most  part  at  the  various  state  agricul- 
tural experinent  stations,  have  supplied  the  information  that  has 
been  used  as  a  basis  for  this  summary.  In  addition  to  the  collabo- 
rators, other  plant  disease  experts,  in  federal,  state,  and  private 
work,  have  contributed  many  valuable  notes.   The  pathologists  of  the 
Bureau  of  Plant  Industry  have  been  especially  helpful  in  this  respect. 
Reports  of  the  market  inspections  made  by  the  United  States  Division 
of  Markets,  Bureau  of  Agricultural  Economics,  have  been  used,  and  most 
of  the  American  publications  on  the  subject  of  diseases  of  vegetables 
that  have  appeared  during  the  past  year  have  been  consulted  and  the 
references  given. 

Since  the  compiler  has  merely  brought  together  the  contribu- 
tions from  the  various  sources,  it  is  preferred  that  writers  v/hen  cit- 
ing portions  of  this  summary  give  credit  to  the  original  contributor 
rather  than  to  the  siiiamarizer  v/henever  possible. 

Data  on  losses  from  vegetable  diseases  have  been  given  freely 
throughout  the  follovdng  pages.  Revised  and  complete  estimates  of 
losses  for  the  diseases  of  potato,  sweet  potato,  tomato,  bean,  and 
cotton  are  being  v/oi'ked  out  and  will  appear  in  the  Plant  Disease 
Bulletin  Supplement  24  entitled  "Crop  losses  from  plant  diseases  in 
the  United  States  in  15)21".  For  final  loss  estimates  on  the  above 
mentioned  crops  writers  should  consult  that  supplement. 

Particular  attention  has  been  given  in  the  following  summary 
to  the  relation  of  weather  to  diseases  and  some  correlations,  between 
the  influence  of  weather  and  distribution  and  severity,  have  been  made. 
Readers  are  referred  to  the  rather  complete  account  in  the  Plant  Dis- 
ease Bulletin  Supplement  20,  "Diseases  of  fruit  and  nut  crops  in  the 
United  States  in  15)21",  for  a  summary  of  general  weather  conditions 
in  1921. 

As  is  shown  in  the  tabic  of  contents,  the  information  has  been 
summarized  by  crops  and  by  orop  groups,  some  of  our  more  important 
crops  being  given  first  and  the  less  important  ones  arranged  alpha- 
betically at  the  end.  Since  the  control  of  potato  diseases  is  accom- 
plished largely  by  the  practice  of  a  few  important  measures,  it  has 
seemed  best  to  summarise  the  results  obtained  in  this  field  during  the 
past  year  under  separate  headings,  nai.iely;   seed  certification,  seed 
treatment,  spraying,  and  dusting.  A  discussion  of  the  individual  dis- 
eases of  potatoes  and  the  other  crops  is  then  taken  up  in  the  remain- 
der of  the  summary. 
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POTATO 

Seed  certification 

The  outstanding  feature  of  potato  work  in  the  United  States  and  Canada 
during  the  last  few  years  is  the  remarkable  extension  of  the  potato  certifi- 
cation movement.   This  work,  in  close  touch  with  extension  and  invcstig^itAona] 
agencies  in  the  States  and  Canada,  is  partially  meeting  the  situation  brought 
about  by  the  progressive  deterioration  of  potato  varieties  by  disease. 

It  may  be  said  that  varietal  standardization  has  already  been  accomplish- 
ed so  far  as  standard  types  are  concerned,  but  the  potato  certification  work 
has  not  as  yet  advanced  to  the  point  where.it  deals  with  pure  lines  of  high 
productive  power. 

It  is  necessary  that  standards  be  raised  and  that  inspections  in  the 
various  states  be  uniform  and  consistent.  Undoubtedly,  the  time  is  ripe  for 
a  field  conference  of  workers  and  men  in  charge  of  inspection  work,  but  such 
conference,  to  be  most  successful,  must  needs  come  during  the  height  of  the 
inspection  season.   It  is  to  be  hoped  that  the  summer  conference  of  the  Phyto- 
pathological  Society  in  August  1922  may  serve  to  bring  about  greater  standard- 
ization of  practice  and  conformance  to  the  best  standards  of  excellence. 

The  following  extract  from  a  letter  by  the  United  States  Department 
of  Agriculture,  Office  of  Cotton,  Truck,  and  Forage  Crop  Disease  Investigation, 
to  workers  interested  in  potato  seed  improvement,  throws  light  on  some  of  the 
seed  potato  problems  that  must  be  met  by  inspection  and  certification. 

"It  has  not  been  so  easy  to  control  leaf-roll  and  mosaic  as 
might  be  wished.  Recent  reports  indicate  that  a  good  deal  of  certi- 
fied stock  sent  out  from  fields  in  the  North  to  southern  points  has 
developed  a  large  percentage  of  leaf-roll  or  mosaic.   For  example, at 
the  Experiment  Substation  at  Onley,  Virginia,  this  season,  one  plot 
of  Irish  Cobblers  grown  from  northern  certified  seed  showed  t\2%   leaf- 
roll  as  well  as  some  mosaic  and  other  degeneration  troubles,  such  as 
dwarfing,  upward  growth,  etc.;  another  plot  of  the  same  variety  from 
northern  certified  seed  sho'./ed  7%  leaf-roll.   At  Alexandria,  Louisiana, 
in  April  I92I,  fields  planted  with  northern  certified  Triumph  seed 
stock  shov/ed  between  70  and  8o^o  of  mosaic  infested  plants.   In  June 
1920,  a  200-acre  potato  field  near  Charleston,  South  Carolina,  planted 
with  northern  certified  Irish  Cobblers  showed  leaf-roll  or  mosaic 
(accompanied  by  curly  dwarf  and  spindle  sprout)  affecting  90f^  o^  the 
hills." 

Nearly  all  states  report  an  increase  in  the  number  of  acres  inspected 
and  with  the  more  favorable  yield  of  I92I  this  has  meant  a  heavy  increase  in 
bushels  of  certified  potatoes  available  for  use.   The  significance  of  this 
body  of  high  grade  seed  stock  in  reducing  losses  is  apparent. 

Another  noteworthy  thing  is  the  report  on  premium  paid  for  certified 
Stock.  In  other  years  when  the  premium  was  approximately  l^f.   a  bushel,  the 
jgrowing  of  certified  seed  stock  was  a  good  practical  proposition,  not  alone 
for  the  slight  margin  over  market  price,  but  because  of  the  greater  sureness 
of  a  market.   The  prices  reached  with  the  I92O  crop  and  again  with  the  I92I 
orop  are  such  as  to  insure  repayment  for  the  time,  trouble,  and  extra  expense 
of  producing  certified  seed,  and  this  premium  seems  necessary  if  the  matter  of 
production  of  certified  seed  is  to  be  permanent.  The  producer  of  good  seed 
potatoes  deserves  a  legitimate  profit. 
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It  will  be  noted  that  in  Table  3I  forty-two  varieties  of  potatoes  are 
listed.  It  is  worthy  of  note  that  so  many  varieties  are  being  certified. 
Many  of  these  are  synonyms  and  scxne  are  "trade  names"*  It  will  be  a  step  in 
advance  when  this  list  of  names  is  strongly  cut  and  some  system  of  variety 
naming  is  adopted  to  permit  better  understanding. 

The  potato  certification  agencies  have  never  done  enough  follow-up 
work  with  -Uieir  products  to  secure  the  telling  figures  showing  the  superiority 
of  certified  over  common  seed.  The  following  statements  and  figures  from  var- 
ious states  deserve  o^ecord: 

New  York;   The  yields  of  the  inspected  fields  were  twice  as  high  as 
the  average  for  the  state.  (Barrus). 

Michigan;  Special  efforts  to  test  Michigan-grown  seed  in  other  states 
were  made  in  I92I.  Seven-hundred-thirty  seven  hundred-pound 
sacks  v/ere  used  in  the  tests  in  five  states  and  the  following 
records  were  secured: 

Table  32.  Results  of  tests  of  Michigan  certified  seed  made  in 
various  states  in  192I.  (H.  C.  Moore). 


:No. 

of  100# 

:  No 

.  of 

Average  increased  yield  per 

State 

: sacks  furn- 

records 

:  acre  over  home-grov/n  seed 

• ished 

.secured  ; 

produced  by  Michigan  certi- 

fied seed.' 

Pa. 

390    1 

75 

:     62,5  bushels 

Ohio 

15      ! 

!      2.b*   " 

Ind. 

85 

21 

63.0    "'■ 

111. 

220 

bl   . 

/j/|.0-   " 
bl.2    " 

Iowa 

* 

27    i 

6   I 

♦Compared  with  New  York  Certified  Rurals. 

Minnesota;  The  demonstrations  were  tried  in  1^21  in  approximately 
50  of  the  counties  of  Iowa,  Owing  to  the  extreme  weather  con- 
ditions which  prevailed,  the  results  are  more  or  less  incon- 
clusive. The  year  before  Professor  Pitch  of  the  Iowa  Station 
carried  on  similar  demonstrations  on  a  smaller  scale  and  re- 
ported very  good  results  in  favor  of  the  certified  product. 
(a.  0,  Tolaas). 


Colorado:  Tests  made  by  the  writer  at  Eagle  during  the  past  season 
indicate  that  certified  seed  yields  more  potatoes  to  the  acre 
and  the  quality  and  vigor  are  better.  (C .  H.  Tompkins). 


Recent  literature 


Gilbert,  Alfred  H.  Certified  seed  inspection  in  Vermont.  Potato  Mag. 

3?:  6,  20-21,  2G.  1921. 
Hardenburg,  E.  V.  Seed  potato  problems.  Potato  Mag.  3^^:  22-23,  25, 

30.  1921. 
Tolaas.  A.  G.  Seed  certification  makes  great  progress.  Potato  Mag. 
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Seed  treatment 

The  hot  formaldehyde  method  of  Melhus  has  continued  in  favor  in  several 
states.  Blodgett  and  Perry-'-  tell  of  9»000  bushels  being  treated  by  this 
method.   Prom  this  test  it  v/as  found  that  the  addition  of  .9  of  a  pint  of 
formaldehyde  per  50  bushels  treated  would  maintain  the  desired  concentration 
of  formaldehyde  (3.6  gms.  per  liter). 

The  follov/ing  statement  and  tables  concerning  results  of  seed  treatment 
in  New  York  have  been  furnished  by  the  collaborators  of  that  state.  (See 
potato  scab  for  comments  from  other  states.) 

Table  33*   Results  of  potato  seed  treated  with  hot  formaldehyde  in 
New  York  State  during  I92I.  (Barrus  and  Chupp). 


:  Number  of 
tests 

Length  of 
treatment 

Yield  in 

bushels      : 

Gain  or 

County 

-   Treated 

Untreated 

loss 

Allegany 
Genesee 

:     2 
1* 

2  minutes 

217.8 

.  : 257.3 

•   197.4 
260.2 

!   +20.4 
1   -  2.9 

*  Ten  replications. 

Table  34*   Results  of  potato  seed  treated  with  mercuric  chloride  in 
New  York  State  during  I92I.  (Barrus  and  Chupp). 


Number   : 
of  tests  : 

Length  of  : 
treatment   : 

Yield  in  bushels 

Gain  or 

County 

Treated 

Untreated 

loss 

Allegany 

1 

1.5  hours   ! 

268.0 

246.6 

.   +21.4 

Chemung     ! 

5 

1.5   ♦•    : 

189.2 

154.2 

+35-0 

Cortland 

1 

1.5   " 

160.0 

140.0 

.  +20.0 

Erie        j 

1 

1.25  •• 

170.0 

170.0 

:    0.0 

"         . 

1 

.  1.25  " 

307.0 

279.0 

•   +28.0 

<»         . 

1 

1.5   " 

236.0 

2bS.O 

-32.0 

t« 

18 

1.5   "    ; 

158.8    . 

127.9 

.   +30.9 

Genesee 

1* 

.5   " 

219.8 

260.2 

:   -40.A 

•  -34-b 

••        . 

1* 

1.5   "    : 

225.6 

260,2 

Livingston 

2 

—           ; 

190.0 

126.0 

'   +64.0 

tt 

:     1 

-. 

224.0 

.   259.0 

•  -35-0 

Onondaga 

3 

:  1.5  hours 

:  164.5 

:   150.6 

!  +13.9 

Orleans 

:     ^ 

:   1.5   " 

140.6 

•   126.1 

:   +14.5 

Total....  39    Averages. 


177.2 


154.8 


+22.4 


*  Ten  replications. 


••One 
treatment  fr 

number  of  te 
during  a  ser 
gains  in  yie 
In  the  table 
observed  tha 
The  weather 


cannot  drav;  conclusions  in  regard  to  the  vslue  of  potato  seed 
om  the  results  of  a  fev/  tests  in  one  county.  But  if  a  large 
sts  are  included,  not  only  from  different  counties  but  also 
ies  of  years,  and  each  report  consistently  points  to  appreciable 
Id,  the  accumulation  of  benefits  should  bear  considerable  weight. 

are  listed  the  gains  for  four  consecutive  seasons.  It  will  be 
t  during  I918  and  I92I  the  increased  yields  v/ere-not  so  pronounced* 
during  these  seasons  was  hot  and  dry,  so  that  conditions  generally 
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were  unfavorable  for  potato  production.   Even  then  the  gains  were  sufficient 
to  more  than  pay  for  the  cost  of  treating.   Each  field  which  shov/ed  a  decreased 
yield  is  listed  separately,  so  that  it  stands  out  prominently,  shov/ing  that 
occasionally,  due  to  one  or  more  of  numerous  possible  reasons,  the  yields  are 
decreased.   V/here  data  are  available  in  such  cases,  however,  the  increased 
smoothness  of  tubers  and  uniform.ity  in  size  usually  are  siifficient  to  off- 
set any  decrease  in  yield."   (Barrus  and  Ghupp). 


Table  35»   Summary  of  results 
York  State.  (Barrus  and  Chupp)-. 


of  all  potato  seed  treatments  in  Nev/ 


;                Number  of                     : 

Average   yield   in  bushels 

Average  gain 

Year 

Counties 

Tests 

Treated 

Untreated 

or  loss 

1921 
1920 
1919 
1918 

i           8 
8 

7 

4 

:              42 
:              28 

49 

181.0 

277.0 

237.0 

:      201.0 

159.4 
244.9 
189.0 
187.0 

+21.6 
+33.0 
+48.0 
+14.0 

Total  number  of  tests  I57 


Average  gain +30.I 


Recent  literature 


Cited 


1.  Blodgett,  p.  M.  and  P.  R.  Perry.  Additions  of  formalin  to 
maintain  the  concentration  uniform  with  direct  steam  heat 
in  the  hot  formaldehyde  treatment  of  potatoes.  Phytopath. 
(Abstract)  12:  39.  Jan.  1922. 


Not  cited 

Porter,  R.  H. 
Mag.  y: 


A  two-minute  treatment  of  seed  potatoes. 
8-9.  2  fig.  1921. 
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Spraying 

The  following  statemetxts  and  figures  with  reference  to  spraying  for 
leaf  diseases  have  come  to  the  Office  of  the  Plant  Disease  Survey  during  the 
past  year: 


New  York: 


Table  3^,    Results   of  potato  spraying   in  Nev/  York  previous   to  I92I. 
(Barrus  and  Chupp). 


Year 

Number  of               ; 

Was  blight 
present 

Average  yield  per 
acre   of 

Average 
gain  or 

Counties    • 

Tests 

Sprayed 

Check 

loss 

1920 

1919 
1918 

11 

4 
7 

57 
2^ 

Yes 
:          Yes 

No 

277,0 
•        339.0 
!       173.6 

206.0 

274.5 
•      141.1 

>    +71.0 

•  •*-54-5 
+32.  fi 

leverage  gain  for   three  year  period,    I918-I92O.  ....... .    +49.3 
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Table  37*   Results  of  potato  spraying  in  New  York  during  192I,  (Barrus 
and  Ghupp) . 


Ncoof 
tests 

;  Fungicide 

.  used 

No.  of 
appli- 

v/as 
blight  : 

Total  : 
cost 

Yield  per  acre  • 

Gain 

County 

Sprayed: 

Check 

or 

cations- 

present 

loss 

Erie 

1 

:  6^8^60 

•   5 

No 

$  4.5«* 

199.0  ■ 

172.0  : 

+27.0 

V/as  hing  ton 

2 

'  4-A-50=l 
6-6-50=7  . 

8  '' 

No 

18.00  • 

280.0  : 

239.5  i 

+40.5 

1 

:  A-A-50=l 
6-6-50=7 

',   8   ; 

No   : 

18.00  ; 

153-0 

163.0  • 

-10.0 

Orleans 

3  ' 

6-6-50 

5-5-50 
5-8-50 

:   2    : 
:   5 
4 

:  No 

'•      6.54 

:  130.4 

111.9 

+18.5 

Steuben   j 

1  : 

Replicated: 
144  times  - 

;   8 

.   No   ! 

-  — 

1  2/]4.0 

:  198.0 

:+46.0 

Onondaga 

•  14 

4-4-50=3 
.  ^-r^.-oC-2 

.  4  0^  5 

.  No 

:  10.50 

:  200.8 

i  153.3 

=  +47.5 

Total  tests  22 

Averages 


No 


10.72      198.1      1^8.8    +39*3 


*Plus  labor 

Spraying  did  not  give  as  big  an  increase  in  yield  during  the  hot 
dry  seasons  of  I918  and  I92I  as  it  did  in  the  cooler  and  more  humid  sea- 
sons of  1919  ^^-d-  1920.   In  the  latter  seasons  the  potatoes  naturally 
yielded  higher,  and  also  because  much  blight  was  present,  the  difference 
between  sprayed  and  unsprayed  was  very  marked. 

West  Virginia; 

Table  38.  Results  of  spraying  tests  in  V/est  Virginia  as'  reported 

by  Giddings. 


Variety 

iPlace 

:No.  of 

appli- 

:  cations 

Dates 

: Results 

•Remarks 

Irish  Cobbler 

:Vrnee  ling 

'■     4 

5-27,6-6 
b-20,6-30 

:25%  gain 

Practically  free 
[from  all  diseases 
: except  tip-burn 

Common 

iParkersburg! 

3   ■ 

6-12,6-16 
6-27 

•20%  gain 

:Tip-burn  severe 

An  early  variety 

:Parkersburg< 

4  ' 

5-21,  6-2 

6-16,6-27 

No  gain  ; 

Tip-burn  severe 

An  early  variety 

Fairmont 

5 

5-14,5-26- 
6-4,6-17,: 

7-1 

33  1/3%  • 

gain 
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Variety 

Place 

No.  of 
;appli-  : 
•cations 

Dates 

Results 

Remarks 

Not  stated 
Not  stated 

Davis 
Davis 

^    3    : 

:   3   • 

Not  given 
Not  given   : 

37-5% 

gain 

"29.4% 
gain 

Very  little  late 
blight 

Very  little  late 
blight 

Ohio;   Forty-seven  Ohio  potato  growers  in  9  counties  during  I92I  made  GO  tests 
on  one-half  acres  or  more  of  potatoes.   Thirty-four  of  these  growers 
left  check  rows  unsprayed,  and  3I  of  these  received  a  profit.   From  4 
of  the  Go  tests,  insufficient  increases  were  received  to  offset  the 
cost  of  spraying.   The  average  increase  for  all  tests  was  3I  bushels 
per  acre.  Hopperburn  (tipburn)  of  the  leaves  was  the  main  potato 
trouble  against  v;hich  control  v/as  secured.   This  disease  is  caused  by 
leafhoppers  v/hich  enter  the  fields  in  midsummer.   Bordeaux  mixture, 
5~5-5^»  '"^ss  used.   Besides  being  a  fungicide,  this  is  known  to  repel  the 
leafhoppers.   During  the  growing  season,  3-4"5~^'^^  ^  applications  were 
made  at  two  weeks'  intervals.   Pour  applications  of  spray  gave  the  high- 
est net  gain  (|55»7^  P®^  acre).   From  75  ^o  9O  gallons  per  acre  per 
spray  were  found  to  be  advisable.   Power,  traction,  and  hand-pump  out- 
fits were  ail  used  in  these  tests.  Power  sprayers  gave  better  results 
than  traction  outfits.  All  sprayers,  with  one  exception,  were  equipped 
with  three  nozzles  per  row.   Two  nozzles  were  directed  up  and  one  down, 
an  effort  being  made  to  cover  both  sides  of  the  leaves.   Results  in- 
dicate that  3  nozzles  per  row  are  absolutely  essential  for  effective 
spraying.   Rods  equipped  v/ith  3  nozzles  per  row  and  operated  by  hahd 
gave  the  most  thorough  covering  of  foliage.   Extra  labor  required  in- 
creases the  cost  of  this  method  of  spraying.  (Parks  and  Clayton^). 

Table  39*  ^^ow  spraying  potatoes  with  Boi'deaux  mixture  paid  in 
Ohio  in  I92I.  (parks  and  Clayton). 


Uo.    of 
sprays 


3 
4 


All  types  mac 


lines 


No.  of 
tests 


24 
10 

14 


Increase 
in  bu. 
per  acre 


20.9 
43  08 
40.4 
33.2 


Net 
gain 
per  A 


C23.85 
5^.70 
48.^0 
34.87 


.raction  sprayers 


IJo.of 
tests 


14 

3 

8 


Increase 

in  bu. 
loer  acre 


iG.O 
33.5 

33-2 


Net 
gain 

:per  A. 


C'lG.^o 
40,25 

34.87 


Pov/er  sprayers 


No.  of 
tests 


9 

5 


Increase :Net 
in  bu.   :gain 
per  acrezper  A. 


28.9 
47,  G 
43.2 


:^35.85 

;  GI.4O 
:  52.35 


England:  The  following  results  of  English  tests  are  of  interest^;   "Spraying 
has  increased  total  yield  of  all  plots  in  the  nine  years'  average." 
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Table  40*  Nino  years'  average  of  results  of  spraying  tests,  for 
the  control  of  late  blight,  conducted  in  England. 


Not  sprayed 

Sprayed  once, 
;    early 

.Sprayed  once,  ; 
:    late 

Sprayed  twice, 
early  and  late 

Warevf 
Seed 
Chats* 
Diseased 

:    Cwt.. 
90.40 
28.82 
18,49 

8.00 

:      Cv;t. 

105  ..G9 

:     32.09 

17.48 

8.92 

:     Cwt. 

:    108.65 

:    30.82 

17-89 

6.61 

fi  ,,i  J. 
113 « 23 

:    3:i-4i 

:     l(-79 

6.97 

Total 

U^.7'^ 

:    164.00 

:   164.-00 

■   170.^0 

#  Ware  -  marketable. 
Literature  cited 


♦Chats  -  small  potatoes 


1. 


2. 


Parks,  T.  H.  and  E.  E.  Clayton.  Does  spraying  potatoes  with  Bor- 
deaux pay?  Ohio  State  Univ.  Ext.  Leaflet.  I92I. 

Pennington,  S.  and  H*  G.  Robinson,  Spraying  of  potatoes  for  blight 
or  potato  disease,  (Phytophthora  inf estans ) .  Bui.  Univ.  Col. 
Reading  30:  9.   June  1921. 


Dusting 

A  number  of  collaborators  have  furnished  reports,  which  are  given  below, 
regarding  the  use  of  dusts  for  the  control  of  leaf  diseases  of  the  potato: 

Hew  "iork;_  Last  year,  Professor  V/hetzel  in  his  conclusions  on  the  re- 
sults of  potato  dusting  work  said  that  more  carefully  planned  and 
more  extensive  tests  must  be  made  before  the  question  of  the  rela- 
tive values  of  dusting  and  spraying  is  finally  decided.   Such  tests 
were  conducted  this  year  but  the  question  is  not  yet  answered.   It 
may  require  several  years  of  ex^ie  rimental  work  before  it  can  be 
answered. in  a  satisfactory  manner. 

Vfeather  conditions  were  not  favorable  for  the  development  of 
late  blight  in  most  parts  of  the  state.   As  a  result    late  blight 
was  not  a  factor  in  these  experiments  v.'ith  the  exception  of  those 
on  Long  Island  where  this  disease  was  of  considerable  importance. 
In  all  the  previous  recorded  experiments  v/ith  Bordeaux  mixture, 
the  most  significant  increases  in  yields  due  to  spraying  have  been 
obtained  when  late  blight  has  been  a  factor  of  importance,  while 
during  non-blight  years  the  increases  from  spraying  have  been  only 
normal  and  on  the  average  sufficient  only  to  pay  for  the  cost  of 
application.  Copper-lime  dust  is  a  substitute  for  Bordeaux  mix- 
ture spray  and  the  most  significant  results  from  its  use  would 
seem  to  come  v;hen  blight  is  an  important  factor. 

It  v;ill  be  noticed  from  the  average  yields  of  each  experi- 
ment that  there  is  a  consistent  increase  in  yield  of  the  dusted 
rows  over  the  checks.  In  only  one  case  was  there  a  decrease,  this 
being  where  potatoes,  planted  in  muck,  died  early  in  the  season 
beforie  the  advantages  of  the  application  could  overcome  the  in- 
jury caused  by  the  use  of  the  dusting  machine.  In  a  majority 
of  the  experiments  where  a  power  duster  was  used  .the  increases 
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are  significant  and  indicate,  even  in  the  absence  of  blight,  a 
beneficial  effect  from  the  dust.   The  increases,  however,  are 
somev.'hat  smaller  than  those  obtained  from  the  Bordeaux  spray, 
except  in  one  experiment. 

Prora  the  experiments  we  must  conclude  that  copper  lime  dusts 
under  the  conditions  applied  this  year  afforded  protection  to  the 
vines  as  indicated  by  the  increase  in  yield  over  vines  not  dup-ted, 
that  they  afforded  ample  protection  against  late  blight,  but  that 
the  protection  through  the  application  of  these  materials  by  power 
and  traction  machines  against  such  injuries  as  tip-burn,  hopper- 
burn,  and  those  caused  by  flea  beetles  was  not  as  great  as  that 
afforded  by  Bordeaux  mixture  applied  with  a  good  traction  sprayer. 
It  is  apparent  that  the  power  duster  was  more  efficient  than  the 
traction  duster  and  that  dusting  with  a  hand  machine  gave  the  best 
results  in  yield  due,  probably,  to  better  distribution  of  material 
and  to  absence  of  machine  injury  to  the  plants.   (M.  P.  Barrus. 
Potato  dusting  experiments  in  New  York  during  1921.  (Por  complete 
account  of  tests  write  Department  of  Plant  Pathology,  Cornell 
University) . 


Pennsylvania; 

Table  41»  Results  obtained  in  Pennsylvania  on  dusting  potat 


oes 


,1921. 


Yield  per  acre,    bushels 

Application          : Adams  County 
:          No.    1 

Adams  County 
:          No.   2 

'     Lehigh    :          Schuylkill 
:     County    :              County 

Bordeaux  4-4-5O:          208.5 
Copper  dust          :          210.0 
Check                       :          177-0 

198.2 

187.2 

:          139.6 

;      208.5      : Increase   of  sprayed 
172.5      rover  dust,   /[O  bu. 
Ib8.7      :Yields  not  given 

The  data  for  Adams  County  were  supplied  by  R.  C.  Walton. 

Those  for  Lehigh  and  Schuylkill  Counties  were  supplied  by  E.L.Nixon. 

Oh io ;  Fourteen  tests  with  Bordeaux  dust  and  other  potato  dusting  mix- 
tures gave  results  greatly  inferior  to  those  secured  by  spraying, 
(parks  and  Clayton). 

Michigan:  Some  control  of  leaf  hopper  by  both  Bordeaux  spray  and  copper 
lirae  dust.  Early  blight,  late  attack,  not  controlled.   In  general, 
results  favorable  with  dust,  given  proper  timing  of  applications. 
(J.  i5.  Kotila). 

Wisconsin;  Dusting  experiments  were  conducted  with  potatoes  at  this 
station  using  both  pov.'dered  Bordeaux  and  uncombined  Bordeaux  or 
monohydrated  copper  sulphate  and  lime.  Vrnen  foliage  was  thoroughly 
dusted  on  the  under  side  it  appeared  these  two  dusts  repelled  the 
potato  leaf  hopper  and  controlled  hopper  burn  fully  as  well  as 
when  liquid  Bordeaux  was  used.   The  season  of  I92I  v/as  very  dry, 
however,  permitting  the  dusts  to  remain  thick  on  the  foliage  much 
longer  than  the  ordinary  season.  V/ith  an  arbitrary  standard  of 
three  or  four  applications  of  dust  and  spray,  I  doubt  whether 
Bordeaux  dust  v/ould  give  the  protection  against  hopper  burn  which 
is  possible  with  liquid  Bordeaux.   I  do  not  consider  last  season's 
results  conclusive.  (John  E.  Dudley,  Jr.). 
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Minnesota;  Inconclusive.  (Leach). 

Iowa;  Vfe  tried  out  on  a  very  small  scale,  dusting  of  potatoes  for 
the  leaf  hopper  with  powdered  Bordeaux  mixture,  but  it  was  en- 
tirely ineffective,  (p.  A.  Penton). 


Diseases 


Late  blight  caused  by  Phytophthora  infestans  (Mont. )  De  Bary 

The  year  1^21  may  be  considered  as  a  year  in  which  a  late  blight  epi- 
demic was  averted  by  the  general  high  temperatures  and  drouth  prevailing  in 
the  early  half  of  the  growing  season*  Nineteen- twenty  was  considered  the 
worst  blight  year  for  the  late  potato  states  since  1915'   Accordingly,  late 
blight  was  expected  to  be  rather  serious  v;hen  first  reported,  but  climatic 
conditions  operated  to  check  the  spread  from  primary  sources. 

Distribution  and  importance  of  late  blight  in  1^21 

Late  blight  in  l^Sl  was  reported  from  Maine,  New  Hampshire,  Vermont, 
Massachusetts,  New  York,  Pennsylvania,  Maryland,  West  Virginia,  North  Carolina, 
Michigan,  Wisconsin,  South  Dakota,  and  Washington;   and,  according  to  Colin  G. 


General  range 
'®   Scattered  occurrence  prior  to  192I 
+   Occurrence  in  I92I 


Pig,  G/!|,   Approximate  known  range  of  Phytophthora  infestans,  and  oc- 
currence record  for  I92I, 
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Welles^,  it  occurred  in  the  Philippine  Islands  at  Trinidad,  Mountain  Province. 
In  all  states  except  Pennsylvania  and  a  portion  of  V/est  Virginia  blight  was 
of  minor  importance  in  its  effect  on  the  foliage,  \7ith  the  scattering  infec- 
tion considerable  loss  fron  tuber  rot  in  some  shipments  has  been  reported  by 
market  reporters  from  Ilaiiic  and  New  York. 

The  range  in  I92I  again  shows  the  strong  influence  of  July  rainfall 
(Figs.  64  ^^'^  ^5^  ^^^   areas  in  nearly  every  case  coinciding  closely  with 
the  rainfall  map  for  July.  (cf.  Coons,  G.  H.  Michigan  potato  diseases, 
Michigan  Agr,  Exp.  Sta.  Spec,  Bui.  85:  5-49.   Illus.  I9I0).  (Rainfall  maps 
for  August  and  September  are  given  under  discussion  of  early  blight  distri- 
bution) . 


'<<>^-G  inches 


^^-^^ 


Over  6  inches 


Pig.  G5.   Total  precipitation  for  July  I92I.   (Adapted  from  Nat.  V/eather 
and  Crop  Bui.,  series  I92l33.  y.   Aug.  17,ig21.) 

Some  of  the  more  significant  reports  of  the  collaborators  and  others 
concerning  late  blight  are  given  belov;: 

Maine: (Aroostook  County):   Ihorc  is  not  any  late  blight  of  economic 
importance.   Undoubtedly,  Aroostook  County  has  been  much  more 
favored  with  rain  than  any  other  part  of  the  state,  and  the 
record  is  as  follows:  May  I.G3  inches,  June  I.58  inches,  July 
2.49  inches,  and  August  5*43  inches.  If  the  previous  three  months 
had  been  v/et,  the  August  rainfall  v/ould  moan  something,  but  lack 
of  rain  in  May,  June,  and  July,  in  my  opinion,  put.  late  blight 
out  of  business  so  far  as  doing  any  damage  in  Maine  is  concerned... 
(\7,  J.  Morse,  September  lO), 

Late  blight  is  really  hero  (Aroostook),  but  so  slight  that 
it  v;ould  be  overlooked  by  almost  any  one  but  a  trained  observer. 
It  will  not  be  a  factor  in  yield,  but  may  result  in  an  occasional 
rotted  tuber,  particularly  if  the  digging  has  to  be  done  under 

wet  conditions Ho'.vever,  a  frost  that  may  come  at  any  time 

now,  would  largely,  if  not  entirely  eliminate  danger  from  rot. (Morse, 
September  13)* 
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NeViT  Harnpshiro;  Late  blight  has  been  very  scarce  and  we  will  have  very 
little  tuber  rot.   V/c  have  had  a  very  dry  Qummcr  and  have  seen 
the  disease  only  once  in  an  unspraycd  field  (Scptonbor  14)*  and 
v/hilc  it  v/as  well  distributed,  the  damage  done  v;as  negligible. 
(Butler). 


Vermont ;   In  the  Connecticut  River  Valley,  near  Brattleboro,  there  has 
been  a  general  infection  of  several  fields.  In  Orange  County, 
light  infections  in  only  one  or  two  fields.  These  latter  seemed 
to  originate  at  the  time  of  rains,  but  dry  weather  coming  on  the 
blight  was  checked......  In  the  Brattleboro  case,  I  believe  that 

the  infection  has  been  brought  on  by  the  heavy  mists  which  have 
been  prevalent  there  recently.  (Gilbert). 
Very  little,  perhaps  1%,    (Lutman). 

Rhode  Island:  Not  of  serious  importance.  (Browning). 

Connecticut:   I  have  not  seen  a  single  specimen  of  this  fungus  on 
potatoes  here  this  year.  (Clinton). 

Hew  York:   Of  little  importance  this  year,  a  trace  in  most  counties. 
Tco  dry  and  hot  for  the  fungus.   (Chupp  -  See  Table  43  showing 
results  of  field  inspections,  page  272). 


Pennsylvania; 


Important  locally  in  high  altitudes,  reducing  the 

yield  for  the  state  5  'to 
IC^.  One   hundred  percon  t 
found  in  one  field.  Most- 
ly in  the  mountainous 
section,  none  in  the  south- 
eastern part.   The  follow- 
ing reports  by  counties 
may  be  made:   Payette,  30%; 
Somerset,  2^%;   Susquehanna, 
30%.  (Thurston  and  Orton). 


Areas   of  'lirjhest  elevation 
Soveru  loss 
Moderate  loss 
Slight  loss 


Pig.  G6.   Late  blight  distribution  in 
Pennsylvania,  I921,  showing  relation  to  mountain- 
ous areas. 


Maryland;  Less 
prevalent  than  usual. 
(Temple  and  Jehle). 

\7cst  Virginia;  Local 
in  high  altitudes  in  Randolp 
and  Tucker  Counties.  Mr. 
Sherwood  found  late  blight  ' 
at  Beverly  in  Randolph 
County.  The  same  seed  was 
used  for  three  other 
patches  and  blight  was  very 
prevalent  in  all  fields 
planted  with  that  seed.  He 
considers  this  condition 


due  to  the  planting  of  infected  seed  as  adjoining  fields  did  not  show 
evidence  of  blight  at  that  time,  July  7-8.   (Giddings). 
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Kentucky ;  A  very  slight  amount  of  late  blight  reported  in  October  from 
Louisville.  (Valleau). 

North  Carolina;  Very  common  this  yuar  in  oomu  mountainous  sontions . 
PoLacooio  v/ere  planted  rather  early,  the  v/eathcr  was  abnormally 
Whnii,  rjiid  blight  did  not  appear  before  the  potatoes  were  dying. 
Did  slight  damage  to  the  winter  crop  grov/n  on  the  Eastern  Shore. 
(Foster) . 

Michigan ;   Specimens  in  early  phase  of  decay  from  Alpena  County, 

September  4«   Specimens  were  seen  and  reports  of  tuber  rots  in 
car  shipments  confirm  existence  of  blight  -in  this  section.  (Coons) 

V/isconsin:  Of  minor  importance  in  local  areas  (price,  Rusk,  and  Wash- 
burn Counties),  reducing  the  yield  for  the  state  very  slightly. 
The  maximum  found  in  any  one  field  was  75%.   First  reported 
September  27,   It  is  probably  attributable  to  local  showers. 
(Vaughan) . 

Minnesota;   Not  observed  this  season.  (Section  of  Plant  Pathology). 

Iowa ;  None  present.  (Melhus). 

South  Dakota;  About  5%  found  in  one  field  near  St.  Onge.  (Petry). 

California:   Late  blight  was  severe  in  Humboldt  County.   There  arc  4OO 
acres  of  potatoes,  of  which  about  I50  acres  are  affected.   It 
seems  that  this  disease  as  found  in  Humboldt  County  docs  not 
develop  readily  elsewhere.  (Milbrath). 

Philippine  Islands  -  Trinidad,  Mountain  Province;   The  temperature 

of  tills  region,  due  to  the  high  altitude,  is  rather  low  compared 
with  the  rest  of  the  Philippines.   The  most  sorious  disease  preva- 
lent during  the  period  in  which  observations  v;erc  made,  v/as  the 
late  blight  of  potatoes.   According  to  Mr.  V/right,  Superintendent 
of  the  Trinidad  Farm  School,  this  disease  is  the  limiting  factor 
in  Irish  potato  production.   Likcv/ise  the  disease  is  very  serious 
on  tomatoes  and  is  also  the  limiting  factor  in  their  production. 
Late  blight  is  easily  checked  by  spraying  with  Bordeaux  mixture 
every  two  weeks  throughout  the  grov/ing  season;  so  the  loss  which 
has  hitherto  resulted  from,  this  disease  may  be  entirely  prevented. 
(Colin  G.  Vfelles-^  -  December). 

Losses  from  late  bli,qht  in  1921 

Table  42»   Estimated  reduction  in  yield  from  late  blight  as  reported  by 
collaborators,  I92I. 


Percent  reduction 

in 

yield 

States 

5 

Perr:;;^3lvania 

2 

West  Virginia,  North  Carolina 

•5-1 

Maine 

'3 

NewVYork 

t 

Michigan,  Y/isconsin,  Washington, 

Oregon 
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Table  43,   Losses  from  late  blight  in  New  York  State  by  Counties  for 
1921.  (Chupp). 


: Percent  of 

:Percent  of: 

■Percent  of 

County 

:crop  loss 

:  : County 

rcron  loss  : 

rCounty 

crop  loss 

Allegany 

:   0,24 

•  -.Essex 

;   v.s. 

: Steuben 

:   v,s» 

Broome 

v.s. 

; : Franklin 

v.s.    : 

: Suffolk     : 

v.s. 

Ca.yvga     ; 

0.16 

:Genesee 

v.s»    : 

: Tioga       : 

v.s. 

Chemung 

v.s» 

: Livingston 

v.s.    : 

: Tompkins 

v.s. 

Chenango 

v,s» 

jNassau 

v.s.    : 

: Warren 

v.s. 

Clinton    : 

v.s. 

: Oneida 

0.24   : 

:V/ashington   ; 

v.s. 

Cortland   : 

0.85    : 

: Onondaga 

v.s.    : 

:V/yoming     : 

v.s. 

Erie 

v.s.    : 

V.  s.  Very  slight.   (A  trace  was  reported  from  most  counties.) 

Table  44.   Losses  from  late  blight  of  potatoes, caused  by  Phytophthora 
inf e^':,ans .  as  shown  by  examination  of  cars  at  destination  by  inspectors  of 
the  Bureau  of  Markets  and  Crop  Estimates,  I92I. 


Range  of 

:No.of 

rAverage 

;    Range  of 

Origin  of 

idates  of  inspec- 

:cars 

:percent- 

:   percentages  of 

: Remarks 

shipment 

tion 

'With 
decay 

:age  of 
.decay 

:      decay 

:  No, cars 

•  Percent 

:   1920  crop 

Delaware 

! April  25 

:   1 

:    4 

:    1 

4 

:With  slimy 
:  soft  rot 

Florida 

.April  13-29 

'        ^. 

•   36 

;     2 
2 

;   60-70 
:    1-12 

Idaho 

Pebr.  7 

1 

:    5 

:     1 

5 

;V/ith  Fusarium 

Maine 

•Jan.  10- June  I7 

135 

3 

!    20 
.   115 

:    5'H 

i-4 

, 

Maryland 

: April  20- June  4 

:   4 

'   4 

:    4  • 

2-9 

Michigan 

:Jan.  13  -  May  31 

•   11 

3 

!    1   : 
10 

10 

2-4 

New  Jersey 

March  16 

1 

5 

;    1 

5 

With  Fusarium 

New  York 

:Jan.  G  -  June  10 

139 

3 

:   33   ' 

loG 

5-10  . 

Oregon 

Jan,  14 

3 

24 

3   : 

18-33   i 

Pennsylvania 

:Jan.  5  -  M2.y  2 

'  17 

5 

10   ; 

5-14 

Virginia 

March  15-June  22; 

6 

2   : 

I      ' 

1-4  : 

1-5  ; 

ITisconsin 

Jan.  5 

Jan,  0  -  June  2  < 

1 

3    : 

1      : 

,  3   : 

Canada 

3B  = 

2     ! 

5   : 

6-9   : 

33   : 

1-4   : 

Unknown 

:Jan.  28 -June  10 

9  : 

G 

1   : 

8  ! 

35   : 

1-4  • 

\7ith  slimy 
soft  rot 

Total, 


370 
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Range  of 

.No. of 

: Average 

;    Range  of 

Origin  of 

:dates  of  inspec- 

rears 

rpercent- 

:  percentage  of 

Remarks 

shipment 

:      tion 

.  wi  th 
■decay 

:age  of 
decay 

decay 

No. cars:  Percent 

Sept.  20-Dec.  12 

:  r<': 

.  crop 

1 

40 

Maine 

100 

4   : 

V/ith  other 

16 

:    5-20 

decays 

83 

2-4 

Michigan      : 

Oct.  28  -  Dec.  1 

9 

5   : 

I 

.   5-12 

:    2-4 

New  Jersey    : 

Sept.  1 

1  : 

2 

1   . 

2   < 

New  York      : 

Sept.  13-Dec.l2 

.  4« 

3   I 

6 

42 

5-15 

1-4 

jViTith  other 
decays 

North  Carolina: 

June  6-17 

2  : 

31 

2 

5-57 

,  II   II    It 

Pennsylvania   : 

ilov,  10- 23 

:   2 

:    2 

2 

;       2 

Virginia      : 

Nov.  30 

1 

1   : 

1   ; 

1 

Washington    : 

Oct.  2G         : 

1  : 

5   : 

1 

5   : 

Unknown       ; 

Nov.  1-18       ! 

4 

:    4   : 

1 
3 

9  = 
1-4 

Total 168 

Total  number  cars  potatoes  inspected  (calendar  year)...  2749 


Dates  of  first  observation  of  late  blight,  1921 


April  14. 
June  23 . . 
July  2.. , 
July  7-12 
July  26 . . 
July  30.. 
August  5* 
August  15 
August  20 
Septer.ber  1- 
September  4 
September  8 
September  1 
September  T 
September 
September  27' 
Digging  time. 
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Humboldt  County,  Calif.  (Milbrath) 

Somerset  Co.,  Pa.  (V/ell  distributed,  Nixon) 
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Present  in  9  counties  in  Pa,  (Thurston) 
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Arcos:.ock  County,   Me.    (Morse) 

New  Ham.pshire  (Butler) 
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Early  blight  caused  by  Macrosporium  solani  E.  &  M. 

This  disease,  referred  to  in  the  192O  summary  (Pl.  Dis.  Bul.  Suppl. 
iG:  187-188.   June  1,  I92I.)  as  one  of  the  four  or  five  most  universal  potato 
diseases  in  the  United  States  and  which  v/as  in  I92O  of  slight  importance,  was 
this  year,  in  contrast  to  192O  conditions,  of  great  importance  in  many  states 
as  the  following  table  of  losses  indicates: 


tors. 


Table  45*   Losses  from  early  blight  in  I92I,  as  reported  by  collabora- 


State         i 

Percent  loss  i 

1921  December  forecast 

Less  computed  in 
bus?]  els 

West  Virginia   : 

3*0    ; 

4,080,000 

!        126,000 

Kentucky       : 

15.0    : 

3,770,000 

!        665,000 

Tennessee      ; 

5.0 

1,820,000 

9b, 000 

North  Carolina  ; 

1.0 

4,048,000 

:      41,000 

Mississippi    : 

2.0    ! 

1,088,000 

22,000 

Texas 

1.0 

:        2,072,000 

!       21,000 

Ohio           ; 

1.0 

6,728,000      ! 

68,000 

Indiana 

:       1,5 

3,570,000 

i           54,000 

Michigan 

;      10.0 

:       27,200,000 

3,022,000 

Minnesota 

1.5 

27,525,000 

t           42,000 

South  Dakota 

:       2.0 

;          4,400,000 

;       90,000 

Kansas 

5.0 

4,160,000 

219,000 

Colorado 

:      10.0 

:        11,070,000 

t    1,230,000 

Utah 

:       1.0 

2,415,000 

24,000 

California 

:       2.0 

:        10.064,000 

205,000 

Total 5,925,000 


The  following  states  reported  early  blight  as  of  less  importance  than 
last  year,  with  losses  under  1%:  Maine,  New  Hampshire,  Vermont,  M^-ssachusetts, 
Rhode  Island,  Connecticut,  New  Jersey,  Delaware,  Maryland,  Virginia,  North 
Carolina,  South  Carolina,  Florida,  Mississippi,  Louisiana,  Arkansas,  Wisconsin, 
Iowa,  North  Dakota,  Arizona,  and  Idaho. 

The  following  reports  from  western  states,  reiterative  of  similar  re- 
ports for  1920  are  v/orthy  of  record  and  conditions  in  the  areas  merit  further 
investigation. 
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Montana :_  Reported  no  early  blight  seen,  doubt  if  it  occurred  this 
year  -  found  only  once  in  past  ten  years,  (jennison). 

Washington:  IIo  authentic  reports.  (Dana). 

Weather  relations  to  early  blight 

Prom  an  analysis  of  conditions  at  Waupaca,  V/isconsin  in  1917 >  ^'  D. 
Rands  made  the  following  summary  of  weather  relations  as  they  affect  early 
blight  epidemics: 

(1)  "In  order  to  have  the  optimum  conditions  for  an  epidemic  there 
must  be  relatively  high  temperatures  in  combination  with  a  more  or 
less  weakened  condition  of  the  plant  so  that  the  fungus  can  make  its 
greatest  spread. 

(2)  "That  such  development  will  not  occur  unless  the  above  con- 
ditions are  prefaced  by  relatively  moist  periods  of  high  humidity 
and  abundant  dev;  or  rainy  weather  v/hen  spore  production  and  infection 
can  readily  take  place." 

The  prevalence  of  early  blight  (expressed  by  symbols  in  use  in  the 
Plant  Disease  Survey)  is  indicated  by  states,  so  far  as  data  are  at  hand,  on 
the  accompanying  maps  of  the  United  States  (Figs.  G7  and  G8).   It  will  be 
noted  that  the  New  England  states,  which  has  low  rainfall  in  August  and  Sept- 
ember, had  but  slight  attacks  of  early  blight,  v;hile  the  states  that  reported 
considerable  loss  -  V/est  Virginia,  Kentucky,  Tennessee,  Michigan,  Indiana, 


-  Slight  loss 
v  Moderate  loss 


,  yy'y^   4-^  inches 
y^^fS^    '^^^^  ^  inches 


Fig.  G7.   Rainfall  map  for  August,  192I  with  early  blight  loss  indicated. 
(Adapted  from  Nat,  'Jeather  and  Crop  3ul.  series  192l30:  Sept.  21,  192I. ) 
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-  Slij^ht  loss 
V  Moderate  los: 


/^^^ i].-^   inclies 
X^"^  0^'^^  ^  inches 


Pig.  G8.  Rainfall  nap  for  September  1^21  v/ith  early  blight  loss  in- 
dicated. (Adapted  from  Hat.  V/eather  and  Crop  Eul.,  series  1921^:  7.   Cot.  19, 
1921.) 


0  Very  slif^ht  loss 
V  Moderate  loss 

(Early  blight  was  found  in  all  counties) 

Fig.  69.   Early  blight  in  i!ew  York,  I92I,  (Chupp). 

Kansas,  South  Dakota,  are  for  the  most  part  those  in  which  rainfall  was  most 
plentiful.  Prom  a  comparison  of  these  maps  v/ith  the  prevalence  reports  of 
early  blight,  especially  v/hen  the  high  temperature  conditions  of  I92I  are  re- 
called, the  accuracy  of  Rand's  conclusions  is  apparently  confirm.ed. 
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From  a  comparison  of  the  accompanying  map  (Fig.  G9)  indicating  the 
severity  of  early  blight  in  New  York,  according  to  the  results  of  the  rather 
large  number  of  field  inspections  in  the  state,  v/ith  the  rainfall  map  for 
September  (Fig.  G8),  a  correlation  of  the  prevalence  of  early  blight  with 
late  summer  rainfall  similar  to  that  shovm  for  the  country  in  general  is 
apparent  for  New  York. 

Reference 

1.   Rands,  R.  D.   Early  blight  of  potato  and  related  plants.  \7isoanKln 
Res.  Bui.  42:  48G,  p.  37.  1917. 

Fusarium  blight  caused  by  Fusarium  oxysporum  Schlecht.,  and  related 

organisms 

Fusarium  blight  or  wilt,  typically  knovm  as  a  hot  v;eather  and  warm 
soil  disease,  was  especially  prevalent  last  year  in  all  sections  except  those 
where  rainfall  was  plentiful.   The  reports  available  to  the  Survey  are 
summarized  in  Table  40*  and  some  of  the  ;aore  significant  statements  of  col- 
laborators and  others  are  quoted  belov/. 

Western  states;  Fusarium  wilt,  blight  and  other  diseases  of  this 
group  always  have  been  and  remain  a  problem  of  the  utmost 
importance  in  the  V/est.   V/hile  instances  may  be  observed  where 
infection  is  close  to  100%  we  have  no  effective  measure  of  con- 
trol to  offer.  We  have  seen  a  good  deal  of  sad  conditions.  Now 
we  have  practically  reached  the  point  where  it  is  imperative 
for  us  to  make  a  decisive  transition  into  the  domain  of  augment- 
ed experimental  activities.   The  control  measures  for  the 
Fusarium  diseases  should  be  studied  from  the  view  point  of  both 
the  soil  and  the  seed  infection.   It  must  be  considered  also  that 
the  Fusarium  troubles  of  the  potato  plant  are  not  caused  by  any 
single'  species  of  this  fungus,  as  was  once  supposed,  but  by 
several  species  of  this  genus.   It  is  quite  probable,  therefore, 
that  the  ultimate  control  measures  may  differ  v/ith  the  different 
species.  (Shapovalov) . 

Washington;   I  think  that  disease  conditions  are  worse  in  the  Yakima 
Valley  than  they  have  been  for  a  long  time,  especially  on 
potatoes.   Up  to  the  present  time,  I  have  not  considered  that 
the  Fusarium  wilt  v/as  a  factor  in  this  state  in  disease  work. 
The  first  field  that  I  visited  at  V/apato,  I  found  practical  ly 
99fo  Fusarium.  (Zundel,  August  23). 

Upon  closer  observation,  the  Fusarium  wilt  in  the  Yakima 
Valley  is  probably  the  western  field  rot  (Fusarium  radicicola) . 
(Zundel,  September  '^) . 

New  York;  The  weather  was  hot  and  dry  which  seems  to  favor  wilt.(Ghupp) 

Indiana:  Many  indications  that  disease  arises  primarily  from  soil 
rather  than  a  seed  infection.  (Gardner). 

Montana ;  Rot,  dry  July  and  August  seemed  to  increase  disease. (Jennison). 
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Colorado;   Fusarium  wilt,  the  chief  and  most  serious  disease 

has  made  its  appearance  in  every  firld.   The  season  is  con- 
siderably advanced  and  there  has  been  a  Oi-olonged  hot  spell, 
consequently  the  disease  hac  already  become  v;ell  established, 
(Shapovalov,  August  G). 

Very  prevalent  and  extreraely  bad  in  many  individual 
cases.   A  fev/  fields  were  a  total  failure  on  this  ncrount. 
(MacKlillan,  October  31). 

Table  47*   Losses  caused  by  Fusarium  wilt  reported  by  collaborators; 
with  yields  as  given  by  the  Bureau  of  Markets  and  Crop  Estimates.  (Monthly 
Crop  Reporter  7*.  1%,     Dec.  I92I.) 


Percentage 

"Production 

Percentage 

:  production 

State 

•  reduction 

December  192I   : 

:  State 

:  reduction 

:  December  1^21 

in  yield 

crop  estimates  : 
(Bushels)      : 

in  yield 

:  crop  estimates 
(Bushels) 

N.  y. 

1.5 

.   33,990,000   ': 

:  Minn. 

1.0 

27,525,000 

Pa. 

3.0 

21,586,000    : 

:  Nebr. 

:    10.0 

8,160.000 

Ky. 

:           5-0 

:   3,770,000    : 

:  Mont. 

2-3 

5,060,000 

Miss. 

Trace 

1,088,000    : 

:  Colo. 

3.0    : 

11,070,000 

Ark. 

2.0 

:    1,815,000    : 

:  Ida. 

5.0 

10,545,000 

Ohio 

4.0 

6,728,000    : 

:  Calif. 

8.0    ! 

10,064,000 

Ind. 

•5 

:   3.570,000    : 

Special  reports 

Table  48.   Percentages  of  Fusarium  wilt  in  potato  fields  in  Nebraska 
as  shov/n  by  field  inspections,  1921.  (Goss  and  Werner). 


dumber  of  , 

;  Average 

County 

.  fields 
inspected 

:   Acreage 

:  Variety 

:  percentage 
:  Fusarium  wilt 

Box  Eutte         ! 

12 

442 

:  Triumph 

5.33 

2 

31 

Early  Ohio 

1.75 

Dawes            1 

9 

:           86,5 

:  Triumph 

.^9 

!        3 

11.5 

Early  Ohio 

2.03 

Kinball 

:     10 

170 

Triumph 

•   4' 67 

Scotts  Bluff 

t      1 

11 

•  Triumph 

:    1.00 

1    : 

10    : 

McClure        : 

10.00 

:      1    : 

7 

Early  Ohio 

^.00 

Sioux 

:      2 

:     22 

■  Early  Ohio 

.^0 

Total  and  average 

41 

791 

3.20 

Wart  caused  by  Chrysophlyctis  endobiotica  Schilb. 

Wart  continues  to  be  regarded  as  a  disease  of  major  importance  both 
abroad  and  in  the  United  States.   Results  of  surveys  showing  the  narrowly 
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restricted  distribution  in  America,  and  reports  of  strict  and  efficient 
quarantines  have  reassured  growers  and  workers  as  to  the  American  situation. 
The  great  extension  of  the  disease  in  England  and  Scotland^  due  to  the 
effects  of  the  v/ar  on  trade  movements,  and  the  extensive  tests  of  varietal 
resistance-^  are  worthy  of  note  by  those  interested.   The  fact  that  no  varieties 
of  the  Rural  group  are  immune  makes  potato  wart  have  particularly  dangerous 
significance  to  the  American  potato  growing  industry.   The  follov/ing  state- 
ment by  Weiss  and  Orton3  of  experimental  work  in  the  United  States  summarizes 
the  results  of  federal  and  state  investigations* 

"Potato  and  tomato  remain  the  only  demonstrated  American  hosts. 
Seven  additional  varieties  of  American  potatoes  are  provisionally 
classed  as  immune,  making  34  ^^  ^^^  °^"^  °^  l'-*3  varieties  tested,  but 
the  number  of  types  of  immune  potatoes  remains  the  same;  namely, 
McCormick,  Green  Mountain,  Cobbler,  Spaulding  Rose,  Ehnola,  and 
Burbank,  v/hile  the  Rural  New  Yorker,  Early  Ohio,  Early  Rose,  Triumph, 
Early  Michigan,  Pearl,  and  Up-to-date  types  are  susceptible.   Eggplant, 
cayenne  and  pimento  peppers,  petunia,  tobacco.  Datura  sp.,  Solanum 
integrifolium,  and  _S6  carolinense  are  not  susceptible  to  wart  disease. 
S.  nigrum  and  S«.  dulcamara  have  never  been  found  infected  in  America, 
Infection  of  highly  susceptible  varieties  occurred  in  June  during 
heighth  of  growth,  but  in  general  both  infection  and  development  of 
tumors  were  retarded  by  dry  soil  or  high  temperatures.   In  controlled 
soil  temperature  experiments  infection  occurred  at  22°C.,  which  is 
above  optimum  for  growth  of  potato." 

The  1921  potato  wart  survey 

The  status  of  survey  work  on  this  disease  is  presented  thus  by 
G.  R.  Lyman  and  G.  Hamilton  Martin,  Jr. 

"The  intensive  survey  of  suspicious  areas  in  Pennsylvania,  West 
Virginia,  and  Maryland,  initiated  in  l^V),    continued  in  1^20  by  the 
Plant  Disease  Survey  acting  for  the  Federal  Horticultural  Beard  and  witl 
the  Experiment  Station  authorities  of  the  states  concerned,  was  further 
carried  on  by  seven  field  assistants  in  I92I*   The  field  work  of  the 
1921  survey  began  at  Preeland,  Pennsylvania  July  7  ^^'^   ended  on 
August  27. 

"The  survey  v/as  confined  to  Pennsylvania,  V/est  Virginia,  and 
Maryland,  the  three  states  within  whose  borders  wart  was  already 
knov/n  to  exist.   No  new  findinp,s  v/ere  made  in  V/est  Virginia.   Un- 
important extensions  of  the  territory  known  to  be  infested  were 
made  in  Pennsylvania  by  field  men  of  the  State  Department  of  Agri- 
culture.  In  Maryland,  field  men,  cooperating  with  officials  of  the 
State  Agricultural  Experiment  Station  at  College  Park,  thoroughly 
surveyed  the  coal  districts  of  Allegany  and  Garrett  Counties  and 
found  v/art  in  three  new  towns,  making  six  towns  in  that  region  now 
known  to  be  infested. 

"Pennsylvania;  This  year's  v/ork  ccmpleted  the  survey  of  the 
bituminous  mining  districts  in  western  Pennsylvania  where  wart  seems 
most  likely  to  have  become  established.  Many  industrial  towns  were 
also  surveyed  in  the  counties  visited,  together  with  a  number  of 
lumbering  settlements.  No  additional  areas  of  infestation  were 
found  either  by  the  Federal  inspection  party  or   by  the  field  men  of 
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the  Pennsylvania  Department  of  Agriculture.   State  officials,  however, 
found  a  single  case  of  v/art  at  V/liite  Haven  in  the  Hazelton  district, 
v/hich  had  been  included  in  the  quarantined  areas  under  suspicion, 
although  no  wart  had  ever  been  found  there.   In  western  Pennsylvania 
a  state  quarantine  officer  found  v/art  in  the  town  of  Onimlinda  in 
the  immediate  neif,hbox-hood  of  Beaverdale  and  Llanfair,  which  places 
v/ere  already  known  to  be  infested. 

"With  the  close  of  the  year's  survey  all  the  areas  in  Pennsylvania 
have  been  covered  which,  from  our  past  experience,  would  appear  to  be 
especially  suspicious.   Further  survey  work  on  the  past  season's  basis 
would  seem  to  be  unwarranted,  though  the  quarantine  officials  must  be 
on  the  v/atch  for  sporadic  cases  which  may  have  escaped  detection  by 
the  survey  groups. 

Tabic  49'   Present  known  distribution  of  wart  in  the  United  States, 
1921.   (G,  Ku.ilton  Martin,  Jr.). 


Uo.    of      : 

Town                     : 

C  ounty          : 

State: 

infested: 
gardens    ' 
known        ; 

Date  of      : 
discovery: 

Discovered  by 

Kanty  Glo          : 

Cambria        : 

Pa.      : 

2         ; 

8-27-19    ': 

Plant  Disease 

Survey  men 

Lilly                   : 

It 

II         • 

1         : 

9-13-19 

It                     M 

H                        II 

Llanfair             : 

)• 

II         1 

12        : 

9-23-19 

II                     It 

It                        tl 

Osceola  Mills: 

Clearfield: 

)i 

5        : 

10-8-19 

II                     II 

•1                      M 

Vintondale        : 

Cambria 

•1 

2         : 

10-8-19 

It                      II 

It                      II 

Clarence             ; 

(Snow  Shoe)    : 

Center 

II 

2 

10-14-19 

II                      II 

It                      II 

V/oodvale             : 

Huntingdon: 

II 

2         : 

7-29-20 

II                     II 

It                      tl 

Robertsdale      : 

•t 

•1 

7 

8-3-20 

II                      II 

II                      tl 

Janesville 

(Smithmill)    - 

Clearfield 

II 

2 

•   9-1-20 

It                      It 

It                      It 

Beaverdale 

Cambria 

II 

:          1 

8-18-20 

.Pennsylvania  State  men 

Yatesboro 

Armstrong    j 

It 

3 

20 

II 

II                  It 

Onnalinda 

:Cambria 

.    1) 

•        15 

. 21 

II 

tl                  II 

V/hite  Haven 

Luzerne 

.    II 

1 

. 21 

« 

It                  11 

Vniitmer 

: Randolph 

:V/.Va, 

:          2 

•   9-9-19 

:Plant  Disease 

Survey  men 

Thomas 

:  Tucker 

.    II 

:        21 

:    9-12-19 

It               II 

II             II 

Coketown 

•      " 

>    II 

:           2 

20 

:West  Virginia 

State  m.en 

Pierce 

<t 

.    II 

:          2 

. 20 

II             tl 

II          It 

Lord 

: Allegany 

:Md. 

:          1 

:    9-15-20 

:Plant  Disease 

Survey  men 

Mt,    Savage 

.        «i 

.    II 

:          4 

:   9-19-20 

It               tl 

II             It 

Eckhart  Mines 

n 

.       M 

:          2 

:   9-21-20 

.      II               It 

n               II 

Detmold 

•1 

.       tl 

3 

:    8-5-21    ) 

:  Plant  Dis  ease 

Survey  and 

Charles  town 

!• 

.       1' 

:            1 

:   8-10-21) 

:   Maryland  State  party 

Midland 

M 

.       1) 

:            1 

:    8-10-21) 
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"West  Virginia;   The  southern  'west  Virginia  coal  fields  were  • 
thought  vvorthy  of  further  attention  on  account  of  the  constant 
migration  of  miners  between  the  northern  and  southern  coal  fields 
and  also  on  account  of  the  railroad  dovm  the  Greenbrier  Valley 
which  affords  an  opportunity  for  constant  communication  between 
the  tv/o  parts  of  the  state,   A  few  suspicious  localities  in  the 
northern  section  also  required  attention. 

"No  v/art  was  found,  all  suspicious  cases  reported  proving  to 
be  severe  scab  infection,  although  conditions  in  many  of  the  gardens 
visited  appeared  to  be  favorable  for  the  development  of  wart." 

"Maryland;   The  coal  areas  of  Maryland  are  confined  to  Garrett 
and  Allegany  Counties  in  the  v;estern  end  of  the  state.   This  region 
was  rapidly  surveyed  by  our  field  assistant  in  192O  and  wart  found 
in  three  tov/ns,  -  Lord,  Mt.  Savage,  and  Eckhart  Mines,  one  infested 
garden  being  discovered  in  each  town«   In  I92I  all  mining  villages 
and  communities  in  Allegany  and  Garrett  Cpunties  were  visited  to- 
gether with  a  number  of  neighboring  farming  communities. 

"V/art  was  discovered  at  Detmold  on  August  5»  ^t  Charlestown  and 
Midland  on  August  10,  Eckhart  Mines  on  August  11,  and  at  Mt.  Savage 
on  August  23t  Wart  was  first  discovered  at  Eckhart  Mines  and  Mt. 
Savage  last  year,  but  was  found  this  year  in  new  gardens  on  the  dates 
mentioned, 

"V/art  is  nov/  known  in  six  mining  tov/ns  v/ith  a  total  of  twelve 
infested  gardens  as  follows:   Lord,  one  garden;  Mt.  Savage,  four 
gardens;   Eckhart  Mines,  two  gardens;   Detmold,  three  gardens; 
Charlestown,  one  garden;  and  Midland,  one  garden.   It  is  reasonably 
certain  that  v/art  is  also  present  in  a  number  of  other  localities. 
This  can  be  determined  only  by  future  search." 

Importance  of  the  Maryland  situation 

"In  certain  respects  conditions  in  Maryland  differ  from  those 
generally  present  in  the  infested  districts  of  Pennsylvania  and  V/est 
Virginia,  and  there  appears  to  be  greater  danger  of  the  disease 
spreading  to  new  territory!   In  considering  the  Maryland  situation 
the  following  facts  should  be  borne  in  mind. 

"(a)  Seed  potatoes  are  extensively  grown  in  this  region  and  cer- 
tain seed  potato  fields  at  Eckhart  Mines  lie  only  a  short  distance 
from  infested  gardens, 

"(b)  The  wart  infested  villages  are  not  isolated  from  farms  by 
uncultivated  lands,  but  in  many  cases  are  immediately  surrounded  by 
tilled  fields,   Therefore,  there  is  grave  danger  that  the  disease  may 
spread  from  miners'  gardens  to  neighboring  farm  lands. 

"(c)  The  people  are  largely  Americans  v/ho  have  lived  in  that 
region  for  generations.   In  the  case  of  many  families,  certain  members 
are  farmers  and  others  miners «   The  constant  intercourse  between  the 
various  members  of  such  a  family  greatly  increases  the  danger  of  wart 
spreading  from  gardens  where  it  is  nov/  known. 

"(d)  The  infested  region  is  not  isolated,  but  is  readily  accessible 
by  the  National  Pike  from  Cumberland,  the  <V'esternport  Pike  from 
Westernport  and  Piedmont,  and  by  electric  railways  from  Cumberland 
and  V/esternport, 

"(e)  The  infested  villages  are  but  a  short  distance  removed 
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from  the  Pennsylvania  state  line  on  the  north  and  the  West  Virginia 
line  on  the  south." 

In  Maryland^  therefore,  survey  work  must  be  emphasized,  and  we  must 
look  to  State  authorities  there  to  inaugurate  a  strong,  effective  quarantine 
to  protect  the  adjoining  districts. 
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Rhiaoctonia  disease  caused  by  Gorticium  vagum  Berk,  anc  Curtis 

Rhizoctonia,  which  caused  damage  by  decimating  stands,  cankering  stems 
and  stolons,  causing  rot  of  feeding  roots  (Minnesota),  and  blemishing  tubers, 
was  an  important  disease  in  many  states,  as  is  shov/n  by  the  accompanying 
table  (Table  ^O)   compiled  from  collaborators'  reports;  and  the  quotations 
below. 

Table  ^0,     Percentage  losses  caused  by  Rhizoctonia  disease  of  potato, 
as  estimated  by  collaborators,  I92I. 


Estimated      : 

;   Estimated 

State                                            ; 

percentage    : 

:   State 

I   percentage 

loss                : 

:   loss 

Vermont 

.5-1%          :' 

:   Indiana 

''.          0.2 

New  York 

1.5        : 

:   Michigan 

'       5- 

New  Jersey 

:              3. 

:   Wisconsin 

:          0.1 

Pennsylvania                             < 

3. 

:  Minnesota 

!           1. 

Maryland 

t              3.          : 

:   Bowa 

6. 

Virginia 

2.           : 

:   North  Dakota 

0.1 

V/est  Virginia 

t        Trace          : 

:    South  Dakota 

2-5 

Kentucky 

5. 

:  Nebraska 

.3-5%  infection 

Tennessee 

1.          : 

:    Kansas 

:        15- 

North  Carolina 

:              6, 

:  Montana 

2. 

Georgia 

1.          : 

:   Utah 

2.5 

Mississippi 

:        Trace          : 

:    Idaho 

7-8 

Louisiana 

Rare          : 

:   Washington 

0  « 

Texas 

:    Trace  -  1      : 

:   Oregon                               ; 

8. 

Arkansas 

.   Trace  -  3     : 

;  California 

:          8. 

Vermont;  More  serious  than  usual,  resulting  in  many  missing  hills 
early  in  the  season;  10  to  15%  in  some  fields.  (A.  H.  Gilbert). 
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New  York;   The  first  appearance  recorded  was  June  6  in  Suffolk  County. 
Ho  varieties  were  resistant,  and  Cobblers  were  probably  most 
susceptible.  (Chupp)« 

I-Iew  Jersey;   Less  than  last  year;  5%  of  plantings  in  state  were  in- 
fested. (Cook). 

Pennsylvania;  General,  (Thurston  and  Orton), 

Virginia:   Norfolk  County.   Occasional  plants  affected  with  Rhizoctonia 
were  found,  probably  not  more  than  1-2%  on  the  average.  (Promme). 

Kentucky;   Important,  causing  5^0  reduction  in  yield  for  the  state. 
Found  only  in  early  crop,  doing  injury  to  underground  stems. 
(Valleau). 

South  Carolina;  Present  in  abundance  on  northern  seed  shipped  in  for 
planting  the  early  crop.  May  have  been  contributing  cause  for  a 
rot  of  seed  pieces  in  the  ground  with  consequent  failure  of 
plants  to  come  up  in  Charleston  County.  (Ludwig). 

Florida;   Especially  noticed  in  the  Hastings  district.   The  seed 
planted  was  said  to  be  certified*  (Burger). 

Mississippi;   Unimportant.  (Neal), 

Louisiana;   Rarely  occurs.  (Edgerton). 

Texas:   Prevalent,  1%  loss.  (Taubenhaus) . 

Arkansas:   Of  little  or  no  importance.  (Elliott). 

Indiana;   Worse  than  last  year  or  the  average  year.  (Gardner). 

Wisconsin;   Less  than  for  several  years,  apparently  associated  with 

high  soil  temperature.   Seed  treatments  with  corrosive  sublimate 
proved  very  effective.  Not  any  appreciable  reduction  of  stand 
this  year.  (Vaughan). 

North  Dakota;  At  present  it  seems  likely  to  be  the  chief  bar  to  ex- 
tensive potato  certification.  (Bolley,  October  l^)* 
One  of  our  most  serious  diseases.  (Couey). 

South  Dakota;   In  most  localities.  (Evans). 

Our  worst  infectious  potato  disease.  (Petry). 

Nebraska:  (See  Table  51). 

Kansas;  Worse  than  usual,  causing  at  least  1^%  reduction  in  yield. 

Attacked  stems  underground  causing  missing  hills  and  weak  plants. 
Occurred  in  every  potato  patch.  First  appeared  May  2,  in 
Wyandotte  County.  Cool,  wet  spring;  cooler  than  usual*  Twenty-two 
hundred  acres  treated  as  a  result  of  demonstrations  covering  a 
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period  of  3  years.  Average  increase  in  yield  due  to  treatment, 
19  bushels.  (Stokdyk). 

Table  ^1.     Percentages  of  Rhizoctonia  in  potato  fields  inspect- 
ed in  Nebraska,  I92I.  (Goss  and  V/erner). 


.Number  of: 

Average 

County 

: fields 
inspected 

Acreage 

.  Variety 

percentage 
•Rhizoctonia 

Box  Butte 

14 

4G9 

!  Triumph 

i    2.54 

:     2 

'         31 

:  Early  Ohio 

5.00 

Dawes 

13 

.   169 

Triumph 

.78 

:     4 

IG.5 

Early  Ohio 

:    4.00 

Kimball 

8 

'tl 

;  Triumph 

:    2.41 

Sioux 

4   . 

Triumph 

1    1.12 

1 

3   . 

Downing 

1.00 

Scotts  Bluff 

1 

10 

:  McClure 

:    t 

1 

7 

Early  Ohio 

1.00 

:     1   : 

11 

.  Triumph 

t 

Total  and  average  49 


919 


iTHB" 


l! 


Western  States:  Rhizoctonia  disease  under  certain  seasonal  conditions 
becomes  very  active  in  the  V/est,  as  has  been  the  case  this  year. 
It  should  be  learned  why  and  how  this  occurrence  takes  place  and 
what  can  be  done  to  prevent  the  losses.   (Shapovalov) . 

Montana;   Very  common  and  widespread.  (Jennison). 

Colorado;   In  some  cases  it  has  prevented  seed  certification.  (Learn). 
As  the  season  progressed  Rhizoctonia  developed  and  did  about 
15%  of  the  total  damage  incurred  in  the  Greeley  district. 
(MacMillan) . 

Arizona;  Most  serious  with  Peerless.  (Brown)* 

V/ashington;  More  trouble  this  year  than  usual.   I  find  that  potatoes 
planted  from  the  latter  part  of  A.pril  up  to  and  including  the 
middle  of  May  are  diseased,  ranging  as  high  as  8o%   Rhizoctonia. 
Potatoes  planted  after  May  I5  an;i  up  to  and  including  the  fore 
part  of  June  show  very  little  disease.  (Zundel). 

Oregon;   Probably  same  as  usual;   our  most  prevalent  and  destructive 
disease.  Fifty  percent  of  plants  in  some  fields  dying.  Caused 
blight  of  stolons  and  roots  and  stem  base.  Coextensive  with 
host.  First  reported  June  4»  from  Hillsboro.  Corrosive  sub- 
limate gives  excellent  control  where  soil  is  clean.  (Barss). 

California;   Very  severe  in  Delta  region.  (Milbrath). 


Scab  caused  by  Actinomyces  scabies  (Thax.)  Gussow 
This  disease,  now  generally  recognized  as  influenced  profoundly  by 
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soil  reaction,  soil  infestation,  cleanness  of  seed,  and  rate  of  growth  of 
tubers,  was  reported  generally  from  eastern  United  States  but  is  known  through 
survey  records  from  every  state.  Although  seven  states  report  the  disease 
as  more  severe,  no  striking  effects  of  hot  weather  were  noted  by  collaborators, 
doubtless  such  relations  being  masked  by  the  other  factors  influencing  preva-* 
lence. 

Table  52*  Reports  on  relative  prevalence  of  scab  during  1^21 . 


Prevalence  of  scab  *  States 


More 


Usual 


Less 


New  York,  New  Jersey,  Maryland,  Arkansas,  Indiana, 
Wisconsin,  North  Dakota,  South  Dakota,  V/ashington. 

Pennsylvania,  Ohio,  Michigan,  Minnesota,  Iowa,  Idaho, 
Colorado,  Oregon  (probably). 

West  Virginia,  Mississippi. 


Table  53»   Losses  from  potato  scab  in  I52I  as  reported  by  collaborators. 
(Crop  estimates  from  Monthly  Crop  Reporter,  December  I92I.) 


State            '] 

Amount  of  disease 

Size  of  crop,  bushels. 
December,  1921,  estimate 

New  York 

1% 

33,990,000 

New  Jersey 

;  Very  severe  in  early  crop 

9,025,000 

Maryland          j 

3% 

3,185,000 

Mississippi 

5% 

1,088,000 

Arkansas          ; 

5%,  fairly  serious       i 

1,815,000 

Ohio 

2% 

5 

6,728,000 

Indiana 

!  Considerable            ; 

3,570,000 

Wisconsin 

•   %,  ngeneral             j 

21,420,000 

Minnesota 

!              1%               ! 

27,525,000 

Iowa 

I                                   6%               1 

4,128,000 

South  Dakota 

5% 

4,400,000 

Oregon 

;  Not  very  important        : 

3,870,000 

10,064,000 

California 

:  3%  (2%  spring  crop,  4% 

southern  California)   : 

The  following  tabulfe  tions  of  figures,  obtained  during  field  inspec- 
tions in  New  York  and  Nebraska  are  included  to  show  the  importance  of  scab 
and  to  record  some  unusually  high  percentages  met  with  in  certain  fields. 
The  data  are  too  meagre  to  allow  any  generalization  as  to  reasons  for  the 
high  percentages  in  certain  counties,  but  more  intensive  work  along  this 
promising  line  would  doubtless  show  strong  correlation  with  some  of  the  fac- 
tors influencing  scab.  It  should  be  said  that  not  all  of  the  seed  used  in 
these  fields  v/as  treated,  nor  was  it  all  certified  seed. 

New  York:   I  have  be$n  down  on  Long  Island  the  past  week  and  have  in- 
quired about  the  prevalence  of  potato  scab  there  during  192I.  I 
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find  that  scab  was  very  gonorally  prevalent  over  the  Island  and 
tliat  the  losses  resulting  from  it  have  been  estimated  by  a 
committee  to  amount  to  C'50'-^>000.   This  may  be  inaccurate  in  a 
v;ay  but  probably  represents  in  a  relative  way  the  losses  due  to 
this  disease.  (Mt  P.  Barrus). 


Table  54*  Percentages  of  scab  in  potato  fields  inspected  in  New  York 

durinij,  the  summer  of  I921.   (Barrus  and  Chupp). 


rhimber  of  fields    • 

Average  percent- 

County                 ; 

inspoctsd                   j 

Acreage        ! 

age  of  scab 

Allegany              ; 

i3 

59.00          : 

1.30, 

Cayuga                   • 

17 

;        54oO        I 

0.35 

Chenango              s 

•5                ! 

12,75 

:                  0.63 

C linton                • 

9              1 

A2o50 

0.43 

Cortland              j 

45 

;        176.75 

:                  2.26 

Hrie 

28 

!  :       62.00 

:                  5.22 

Essex 

'       ^       • 

!       i8v50 

:                  0.01 

Franklin              j 

!      188.01 

:                  1.49 

Genesee 

I               9 

:        102.50 

3.^1 

Livingston 

■               7 

1       37-50 

:               2eG3 

Madison 

'.               3 

:           b.OO 

!                           1.17 

Monroe 

41 

:        18G.3O 

4-72 

Niagara 

•              4 

6.75 

34.78 

Oneida 

!             19 

1        55ofe 

:                18.79 

Onondaga 

22                          ! 

83.33 

1.79 

Ontario 

'•                         15 

I        64.16 

;                 9.01 

Orleans 

:         45.00 

!               16.40 

Osv/ego 

!         25.00          ! 

3.25 

Seneca 

9 

•       39«75 

11.17 

Steuben 

:                  10 

'.       53.50 

.                 2.81 

Washington 

75 

!          170.15 

;                Trace 

Wayne 

!                         11                         ! 

23.00 

4.70 

Wyoming 

:                   11 

:          270OO 

0.30 

Total 

426 

1^39-78 

3.^1 

Table  55*  Percentages  of  common  scab  in  potato  f  je  Ids  inspected  in 
Nebraska,  I92I.  (Goss  and  V/erner). 


ii lumber  of  fields 

;Average  percent- 

C  ounty 

inspected 

,   Acreage    ; 

Variety 

;age  common  scab 

Box  Butte 

t                10 

377 

Triumph 

:            13.50 

1                    ! 

Early  Ohio 

30.00 

Dawes 

!                        3 

53.5   : 

Triumph 

1.53 

Kimball 

2 

80 

Triumph 

1.15 

Scotts  Bluff 

1 

7 

Early  Ohio 

2.00 

1 

11 

Triumph 

!                    5.00 

Sioux 

3 

!              ^2 

:   Triumph 

1.33 

Total  and  avei 

^age         21 

5«6.5 

8.71 
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Varietal  susceptibility 

The  following  reports  concerning  the  susceptibility  of  varieties  v;ere 
received  frcrn  collaborators: 

New  York:   American  Giants  said  to  be  less  susceptible      .Washington 
County,  v/here  only  American  Giants  are  grov/n,  showb  only  a  trace 
of  scab.   (Chupp). 

V/isconsin:   Less  on  Rural  Nev/  Yorker  than  other  varieties.  (Vaughan). 

J.  W.  Brann  and  R><  E.  Vaughan^  give  the  fj^lloviir.r    table  based 
on  tests  conducted  at  the  V/isconsin  Experiment  Station* 

Table  5^«   Occurrence  of  scab  on  six  leading  V/isconsin  varieties. 
(Brann  and  Vaughan-'-). 


Average 
percent 
of  scab 


Average 
percent 
of  scab 


Late  varieties 

Rural  IJew  Yorker 

Burbank 

Green  Mountain 


24 
40 


Early  varieties 
Early  Ohio 
Triumph 
.   Irish  Cobbler 


44 

?^ 
62 


Michigan;  Russet  Rural  (Late  Petoskey)  is  notably  scab  resistant. 
(Kotila) . 

Minnesota;   Russet  Burbank  is  affected  but  slightly  by  scab. (Stakman) . 

Control  of  scab 

1.   Sulfur  treatment  of  soil 

''Interest  in  sulfur  treatments  for  scab  continues  and  while  the  ap- 
plicability of  this  method  is  limited  to  those  areas  where  potatoes  are  grown 
intensively  and  the  use  of  sulfur  almost  takes  the  role  of  a  fertilizer  ap- 
plication, or  where  limestone  soils  make  the  raising  of  clean  potatoes  im- 
possible without  acidulation  of  the  soil,  it  is  to  be  hoped  that  this  promis- 
ing treatment  vd  11  be  extensively  tried,  using  ordinary  sulfur,  finely  ground 
sulfur,  and  inoculated  sulfur. 

As  a  seed  treatment  device,  it  is  suggested  that  the  time  element  be 
considered  and  that  the  old  experiments  of  Kalsted,  in  wMch  tubers  are  r'olled 
in  sulfur,  be  repeated,  using  the  sulfur  sane  months  in  advance  of  planting 
in  order  that  oxidation  may  take  place. 

Collaborators'  comments  on  the  results  of  the  use  of  sulfur  soil  treat- 
ments are  given  below; 

Connecticut;   Benefit  from  GOO  pounds  sulfur  per  acre  in  scabby  land 
re':)0rted.  (Clinton). 


New  York;   Sulfur  use  becoming  common  in  Nassau  County.  (Chupp). 
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Mew  Jersey;   The  results  of  experiments  on  the  use  of  sulfur  in 

various  forms  as  a  means  of  controlling  scab  have  been  report- 
ed by  \V,  K.  Martin  in  various  articles.  (See  references  3~8  in 
list  below.) 

Table  57*   Results  of  experiments  in  New  Jersey  with 
sulfur  on  potato  soils. 3  (W.  H.  Martin). 


Soil  treatment 

Percent  of  clean 
tubers 

Average  of  six  tests: 
Untreated  soil 
600  lbs,  inoculated  sulfur 
Goo  lbs.  uninoculated  sulfur 

Average  of  three  tests: 

300  lbs.  inoculated  sulfur 
600  lbs.  uninoculated  sulfur 

8,9 
50.9 
33.5 

45.7 

39-2 

Indiana;  C.  T.  Gregory  reports  no  control  with  sulfur,  G60  pounds 
per  acre  in  Lake  County.  (Gardner). 

Michigan;   No  consistent  results  as  yet  with  sulfur  on  calcareous 

soil  in  Upper  Peninsula.   Experiments  being  continued.  (Coons). 

V/iscoiisin;  We  tried  out  the  Bac-sul  on  a  medium  heavy  loam  in 

Chippev/a  County  arid  on  a  light  sand^*  loam  in  Burnett  County. 
The  result  of  both  tests  showed  no  advantage  in  the  use  of  the 
sulfur.  In  fact,  there  was  slightly  more  scab  where  sulfur  was 
used,  which  may  be  explained  on  the  ground  that  the  soil  was  not 
uniformly  infested  v/ith  the  scab  organism.   This  experience  con- 
firms the  experience  which  we  had  in  I92O.  (Vaughan). 

2,  Other  methods 

Mississippi:  Many  are  culling  and  treating  seed.  (Neal). 

Arkansas;   Treatment  has  given  negative  results.  (Elliott). 

Michigan;   The  scab  organism  is  but  another  plant  which  can  be  looked 

upon  as  an  indicator. Those  soils  v/here  clover  occurs  as  a 

•  native,  and  where  inoculation  is  unnecessary,  are  commonly  soils 
where  potato  scab  is  excessive  and  whe^e  seed  treatments  for  scab 
are  uncertain  in  their  results.  (Coons'') 

Wisconsin;  Both  corrosive  sublimate  ar-d  formaldehyde  reduced  scab 
decidedly.  Corrosive  sublimate,  however,  proved  the  more  ef- 
fective,  (Brann  and  Vaughan-'-). 

Western  States;  Continued  observations  and  experiments  have  demon- 
strated that  no  standard  or  uniform  potato  seed  treatment  with 
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mercuric  chloride  can  be  relied  upon  to  give  beneficial  results 
upon  certain  types  of  alkaline  soils.  On  some  soils  treatment 
results  in  positive  harm  to  the  seed  potatoes  as  compared  with 
untreated  control  plots.   Treatments  have  to  be  worked  out  arid 
modified  to  meet  local  soil  and  water  conditions.  Formaldehyde 
is  non-effectual  against  common  scab  under  irrigation  where 
mismanagement  in  the  use  of  v/ater  may  cause  an  excess  of  soil 
moisture  for  an  extended  period  at  any  time  during  the  early 
stages  of  tuber  development.   Steadily  growing  plants,  either 
treated  or  untreated,  maintained  free  from  excesses  of  drought 
or  moisture  appear  to  escape  disease  a  longer  time  than  where 
improper  application  of  water  has  occurred.   (MacMillan,  H.  G, 
Potato  seed  treatments  in  western  states.  (Abstract)  Phytopath. 
12:  39.  Jan.  1922.) 
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Blackleg  caused  by  Bacillus  phytophthorus  Appel 

Prom  the  reports  of  collaborators  it  v/culd  seem  that  while  blackleg 
in  general,  is  a  cool  climate  disease  and  distributed  largely  in  the  north- 
ern parts  of  the  country,  it  has  strong  capabilities  for  persistence  and  its 
period  of  appearance  is  correlated  with  heavy  rainfall.  In  Michigan,  Wiscon- 
sin, and  Minnesota  the  early  damping-off  phase  was  largely  absent,  but  the 
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disease  developed  in  the  fall  to  some  extent.  In  sharp  contrast  to  the  mild 
form  of  decay  in  Minnesota  is  the  heavy  decay  according  to  inspection  reports 
in  North  Dakota.   The  weather  for  August  in  North  Dakota,  where  blackleg  ap- 
peared between  August  I5  and  September  1,  is  of  great  interest  in  this  con- 
nection, the  following  being  the  official  summary^: 

"The  temperature  and  precipitation  for  the  month  averaged  near 
the  normal,   the  former  being  slightly  above  and  the  latter  slight- 
ly below  the  normal.   The  first  decade  v/as  the  driest  and  during  this 
period  harvesting  of  small  grain  v;as  practically  completed.   The 
ground,  hov/ever,  was  mostly  too  dry  for  fall  plowing  and  late  planted 
potatoes  suffered.   The  second  decade  was  the  coolest  of  the  month 
and  frequent  showers,  in  many  instances  quite  heavy,  relieved  the  drouth 
conditions.   The  third  decade  was  the  warmest  as  v/ell  as  the  wettest 
and  at  the  close  of  the  month  the  ground  v/as  generally  in  excellent 
condition.   The  mean  temperature  v/as  G0.2°  or  1.8°  above  the  normal." 

Field  decay  in  the  Western  States,  previously  obscurely  known,  has 
been  thought  to  be  the  result  of  attacks  of  a  variety  of  organisms.   The  form 
of  rot  on  Netted  Gem  is  typical  of  the  manifestation  in  the  East,  tlie  decay 
taking  various  forms  vi/hich  simulate  other  western  potato  decays. 

Shapovalov  and  Edson-'-  have  isolated  Bacillus  phytophthorus  from  many 
affected  tubers  and  proved  its  pathogenicity,  and  ability  to  produce  the 
typical  disease. 

Dates  of  earliest  appearance  of  blackleg,  1921 

April  2...  California,  Colma  July  25 Minnesota,  Polk  County 

May  5-20.,  Indiana,  Marion  County  August Colorado,  Delta 

May  31"«-  Ohio,  southern  August  2....  Wisconsin 

June  G....  New  York,  Suffolk  County  August  8-I5.  North  Dakota 

June  ^•••«  Connecticut,  Cromwell 
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Mosaic  (cause  undetermined) 

Potato  mosaic  continues  to  be  of  great  interest  to  workers  in  plant 
pathology,  mosaic  problems  at  present  occupying  the  attention  of  many  investi- 
gators.  Results  of  experimental  to rk  conducted  in  the  Office  of  Cotton,  Truck, 
and  Forage  Crop  Disease  Investigations  throw  much  light  on  the  puzzle  and  un- 
doubtedly have  great  significance  in  potato  certification  work.   The  former 
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attitude  of  allowing  a  fairly  high  tolerance  of  mosaic  and  leaf  roll  of 
potatoes  (2-5f»)  in  a  field  inspected  for  certification,  is  now  being  ques- 
tioned.  The  following  quotation  is  from  a  letter  distributed  to  men  interest- 
ed in  potato  certification  by  the  Office  of  Cotton,  Ti-Tack,  and  Forage  Crop 
Disease  Investigations: 

"Dissatisfaction  with  present  standards  of  certification  has 
been  manifested  before  in  reports  of  southern  state  workers  deal- 
ing v/ith  the  behavior  of  northern  seed  under  their  conditions." 

Xn  this  connection  the  following  statement  made  by  Edgerton  and 
Tiebout-'  in  a  bulletin  of  the  Louisiana  Station,  is  also  noteworthy: 

"All  of  the  results  show  definitely  that  a  greater  consideration 
must  be  given  the  mosaic  disease  by  the  northern  grov/ers  of  certified 
seed  if  they  expect  to  malie  this  seed  popular  in  the  southern  states." 

Interesting  developments  are  presaged  by  fragmentary  reports  coming 
from  different  stations  dealing  v/itli  the  selection  and  increase  of  either 
clean  or  resistant  varieties.   The  v;ork  of  Blodgett  and  his  associates  at 
New  York  in  developing  the  index  system  gives  promise,  although  the  matter 
is  not  so  simple  as  one  might  suppose  without  investigation. 

"The  outstaiiding  result  of  this  year  was  that  practically  all 
potatoes  thus  indexed  as  being  affected  v/ith  mosaic  failed  to  show 
symptoms  of  the  disease  in  the  field  under  conditions  prevailing  in 
New  York  State  this  year.   This  result  would  seem  to  indicate  the 
general  unreliability  of  counts  made  on  mosaic  and  the  importance 
of  removing  mosaic  plants  by  roguing  under  such  conditions." 

Blodgett  also  reports  negative  results  in  an  attempt  to  kill  potato 
mosaic  virus  with  hot  v;ater  treatment  from  '^^-8o°C»      This  is  taken  to  indicate 
that  in  the  range  in  temperature  used,  the  time  necessary  to  kill  the  mosaic 
virus  is  longer  than  that  for  the  killing  of  the  potatoes.   Perennial  solan- 
aceous  plants  are  mentioned  by  Melhus^  and  by  Gardner  and  Kendrick4  as 
potential  reservoirs  of  the  virus. 

The  following  are  the  comments  from  collaboirators  on  this  disease: 

Nevr  Hampshire;  Hot  as  prevalent  this  year  as  last.  (Butler). 

Vermont;  Apparently  less  than  last  year  but  this  loss  is  undoubtedly 
deceptive  as  it  was  very  difficult  to  diagnose  v/ith  the  extreme 
hot  weather.   Since  it  has  become  cooler,  some  fields  that  were 
apparently  free  from  mosaic  are  showing  it.   (Lutman). 

None  to  IC^  in  inspected  fields,  with  occasional  fields 
running  as  high  as  15-25%«  (Gilbert). 

Massachusetts;   Very  severe  in  some  cases,  but  generally  not  important 
where  selected  northern  grov/n  seed  was  used,  (Osmun). 

Rhode  Island;   Very  little  observed.  (Browning). 

Connecticut;   Probably  less  than  usual.  (Clinton). 
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Nevf  York:   Reduction  in  yield  wherever  potatoes  are^. grown,  especially 
in  "v;hite  sprout"  areas.   Extremely  bright  Sunshine  masked  many 
of  the  distinguishing  symptoms.  (Chupp). 


V  Moderate 


e  Slight 


Pig»  71  •   Average  percaa.tage  of  mosaic  found  in  New  York  fields 
during  inspection,  summer  of  I92I.  (Chupp) . 

Mev;  Jersey;  Less  than  usual,  reduction  in  yield  for  state  5^.  (Cook). 

Pennsylvania:  As  prevalent  as  usual,  most  important  in  northern  counties; 
1%  reduction  in  yield.  Green  Mountain  and  Spaulding  Rose  most 
susceptible  varieties.  (Thurston  and  Orton). 

Virginia;   Of  slight  importance  in  western  part  of  state,  no  observa- 
tions made  in  eastern  section.  (Promme).-' 

West  Virginia;  No  cases  observed.  (Giddings). 

Kentucky:  Minnesota  certified  seed  was  grov/n  to  a  slight  extent  in 

spring  and  rather  extensively  in  fall  near  Louisville*  More  than 
doubled  common  stock  in  yield  and  was  slightly  better  than  best 
Louisville  stock.  (Valleau). 


x'.l 


North  Carolina:   The  average  infection  in  the  early  crop  would  probably 
be  between  10  and  15%,  but  in  same  instances  the  infection  was  as 
much  as  'jQfyct      Another  disease  which  grov/ers  have  not  recognized 
as  specific  and  hence  do  not  realise  the  importance  of  its  control. 
This  disease  is  being  introduced  every  year  through  seed  purchased 
from  the  north.  (Foster). 

Avery  County:  Distinct  symptoms  of  mosaic  were  absent,  and 
it  is  a  significant  fact  thct  aphids  were  also  practically  absent. 
(Shapovalov,  News  Notes,  Office  of  Cotton,  Truck,  and  Forage  Crop 
Disease  Investigations.   Aug,  6,  1*921,  page  ^,) 
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South  Carolina;   Unimportan t.  ( Ludwig ) , 

Florida;  Mosaic  was  prevalent  in  the  Hastings  section.  In  one  field 
of  27  acres  the  yield  v/as  cut  to  about  20  barrels  per  acre.  The 
seed  came  from  Maine  and  v/as  said  to  be  certified.  (Burger). 

Mississippi;  Mosaic  continues  to  be  the  dominant  potato  dis  ease  in 

the  state.   It  occurred  in  about  the  same  amount  as  last  season. 
Bliss  Triumph  stock  continues  to  develop  a  heavy  percentage  of 
infection.   Observed  and  reported  about  the  middle  of  May  in 
practically  all  the  trucking  centers  in  south  Mississippi.  (Neal). 

Louisiana;  Very  common  on  Bliss  Triumph,  causing  very  serious  loss. 
Disease  v;as  particularly  bad  on  potatoes  grown  from  certified 
seed  in  the  Alexandria  district.   Growers  lost  at  least  (,',1^,000 
by  using  this  seed.   Loss  caused  by  this  disease  on  Triumph  variety 
all  over  the  state  from  25-75%.   (Sdgerton,  August  l). 

Arkansas ;  Always  important.  One  hundred  percent  of  fields  in  state 
infested,  showing  5%  affected  plants.   Reduction  in  yield  for 
state  ICffo,      It  was  first  reported  in  June  from  Payetteville,  but 
later  occurred  all  over  the  state.   Bliss  Triumph  was  very  sus- 
ceptible.  (Elliott). 

Indiana ;   A  low  percentage  of  the  stand  affected.  Not  considered  a 
serious  factor  in  Indiana.  (Gardner). 

Michigan;  Probably,  quite  as  usual.   The  mosaic  in  all  early  stock 

v/as  easily  overlooked  because  of  the  masking  effect  of  the  vigor 
ous  growth  brought  about  by  the  season.   In  late  Green  Mountain 
potatoes,  only  one  field  was  able  to  pass  inspection,  which  per- 
mitted no  more  than  4%  mosaic.   (Coons). 

V/isconsin;   Triumph,  most  susceptible;   Green  Mountain,  medium;  Cobblers, 
Ohio,  Burbank,  and  Peerless, slight;  Rural  New  Yorker, little  if 
any.   Symptoms  may  have  been  masked  by  dry  weather.  Notably  less 
aphis  than  usual  this  year,  which  seems  important.  (Vaughan). 

Minnesota;   Largely  obscured  by  dry  weather  and  leaf  hopper  injury. 
About  as  abvmdan.t  as  in  previous  years.   (Department  of  Plant 
Pathology). 

Iowa;  More.  Pound  in  Ijlarly  Ohio  and  Bliss  Triumph.   (Melhus). 

North  Dakota;   This  disease  has  not  been  pronounced  in  North  Dakota 
this  year.  (Bolley). 

Nebraska;   Slight  amount  of  mosaic  in  western  potato  sections.  (Goss). 

Kansas;   Slight  amount  in  plants  from  northern  seed  (Bliss  Triumph). 
(Melchers). 

V/estern  States;  Mosaic  has  now  reached  such  a  degree  of  prevalence 
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throughout  the  Western  states  that,  if  neglected,  neither  reason- 
able yields  nor  any  substantial  progress  in  the  seed  improvement 
v/ork  can  be  expected*  V/e  have  now  definitely  established  that 
it  reduces  the  yield  in  the  V/est  exactly  in  the  same  proportion 
as  it  does  in  the  East,  that  is  on  the  average  by  one-third.   It 
is  evident  also  that  in  a  number  of  successive  years  the  dis- 
eased plants  are  apt  to  go  from  bad  to  worse,  especially  under 
adverse  seasonal  or  poor  cultural  conditions.  We  have  no  exact 
knov/ledge,  however^  as  to  the  principal  agencies  transmitting 
this  disease  in  the  V/est.   Likewise,  we  lack  exact  experimental 
data  on  which  to  base  our  recommendations  for  control,  except 
what  we  have  learned  in  the  East.  (Shapovalov) . 

\ 
Montana;   Very  conmon  and  widespread  throughout  the  state.   Innumer- 
able "mild  cases"  appearing  during  early  Septeiaber  and  late  August. 
Taken  as  indication  of  fi-squent  trariEmission  and  rapid  spread  of 
the  disease  through  mid-summer  weeks.  (Jennison),  ■■. 

Colorado;   (Montrose  section).  Mosaic  v/as  noted,  though  no  pronounced 
cases.   (Shapovalov,  Hews  I^Iotes,  Office  of  Cotton,  Truck,  and 
Forage  Crop  Dis  eai.e  Investigations,  Aug.  G,  I92I,  page  5*^' 

Utah ;   Especially  severe  throughout  the  state.  Many  fields  exhibited 
as  high  as  50-6c^o,  Ho  fields  were  found  free.  Cache  and  Box- 
elder  Counties  appear  to  have  suffered  most  severely  from  the 
trouble.   It  v/ould  be  safe  to  state  that  Utah's  crop  was  reduced 
from  15-25%  from  what  appears  to  be  the  typical  mosaic  of  the 
East.   (Richards)* 

Idaho ;  Potato  mosaic  is  becoming  of  increasing  importance  each  year 

in  Idaho?   Especially  bad  in  North  Idaho  this  year.   (Hungerford). 
Common  in  southern  part  of  state,  varying  from  trace  to  lOC^. 
Present  in  every  field  inspected.  (Raeder). 

Oregon;  Apparently  of  considerable  importance,  coextensive  with  host; 
more  than  ^0%  in  some  fields.   Observations  this  year  shov/  disease 
to  be  widespread  and  serious  but  extent  of  yield  reduction  not 

determined.   (Barss).  '; 

California;  Mosaic  occurred  in  all  districts  south  of  San  Francisco 
and  Sacramento.   All  fields  shov/ed  this  disease  in  some  degree. 
Owing  to  the  association  of  other  diseases  it  is  difficult  to 
estimate  the  effect  on   tlie  crop.  (Milbrath). 

Losses  from  mosaic.  1921 

Figures  from  New  York  inspections  (Table  59)  made  available  to  the 
Plant  Disease  Survey  through  the  courtesy  of  Barrus  and  Chupp  (Cornell  Univer- 
sity ):.re  here  reproduced  as  illustrating  typical  conditions  in  the  northeastern 
part  of  the  country  where  mosaic  was  important  in  practically  all  fields ^  but 
where  its  symptoms  were  masked  by  weather  and  hopper-burn.   The  figures  from 
the  inspections  in  Nebraska  are  also  of  interest  (Table  Go). 
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Table  'jS,     3!lsiiir.atecl  reduction   in  yield  of  potatoes  due   to  mosaic,    as 
reported  by  collabor  .tors,    I92I. 


Estimated  reduction    : 

Estimated   reduction 

State                        ; 

in  yield  due  to 

:    State                        : 

in  yield  due  to 

mosaic                                 : 

mosaic 

Vermont                  ; 

5-lCfo                                  ': 

:   Arkansas                 ; 

ICffo 

Nev/  York                : 

1.5%                             ■' 

:   Indiana                   ; 

0.1% 

New  Jersey            j 

5%                                  : 

:  Michigan 

4 

Pennsylvania        ; 

r/o 

:   V/isconsin 

:                      t 

Delaware                i 

0.5%                             : 

:    South  Dakota 

:                      t 

Virg  inia 

1% 

:  Montana 

I                ic% 

Kentucky 

4O/0  in  early  crop, : 

:    Utah 

:                    12% 

less   in  late            : 

:    Idaho 

:                      3% 

North  Carolina 

2%                                 : 

:   Washington 

:                    1% 

Louisiana 

30%,   very  serious    : 

:    Oregon 

:                      1% 

Mississippi 

:        15% 

:  California 

:                         •!;% 

Texas 

:          0,1%                             : 

Table  59.      Percentages   of  mosaic   in  potato   fields   inspected  in  New  York 
during   the  summer   of  I92I. 


Number  of        : 

Average 

C  ounty                            : 

fields               : 

Acreage 

'     percentage 

inspected        : 

of  mosaic 

Allegany                         : 

18 

59.00 

4.50 

Cayuga                              j 

17            ' 

54.50 

2.12 

Chenango                         : 

5         • 

12.75          : 

0.19 

Clinton                          : 

9 

42.50 

2.11 

Cortl'.nd                          j 

^5 

28                 ! 

I7G.75 

0.16 

Erie                                 : 

62,00           ; 

0.07 

Essex                               ! 

'      4^         ' 

18.50 

4.13 

Franklin                         ; 

188,01 

3.38 

Genesee 

1               9 

102.  P)0 

0.28 

Livingston                     : 

7 

37-50 

0.92 

Madison                           i 

3         • 

b.OO 

Trace 

Monroe 

;        .       41 

:        186.30 

0.06 

Niagara                           j 

4 

6.75 
:          55'fe 

:            0.00 

Oneida 

!              19 

:            0.49 

Onondaga 

:                  22 

83.33 

:            0.03 

Ontario 

15 

:         64.16 

0.36 

Orleans 

:         45.00 

0.07 

Oswego 

:                    0 

:          25c00 

:            0.80 

Seneca 

!                           9 

:          39.75 

:          Trace 

Steuben 

:                  10 

:          53.50 

'.            0.95 

V/ashington 

75 

:        170.15 

1.73 

V/ayne 

:                  11 

•          23.00 

:          Trace 

lf7yoming 

:                  11 

:          27.00 

:            0.11 

Total 


426 


1539.78 


1.11 
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Table  6o,  Percentages  of  mosaic  in  potato  fields  inspected  in  Nebraska, 
1921.  (Goss  and  Werner). 


C  ounty 

:  Number  of 
:  fields 
;  inspected 

:  Acreage 

:  Variety 

:  Average 
.  pe  rcentage 
mosaic 

Box  Butte 
Dawes 

Kimball 

Scotts  Bluff      ! 

;      it 

4 

!      3  : 

1        : 

469 

!   213.5 
■    16,5 

10 

Triumph 
;  Triumph 
;  Early  Ohio  • 

Triumph 

McClure    ; 

1.3« 
•   5.92 
1.38 
0.00 
t 

Sioux            J 
Sheridan         : 

1    ' 

4  = 

1   : 

2 

7    : 

Downing    ; 

,  Triumph    ; 

Early  Ohio  < 

t 

•75 
t 

Total  and  average 


4S      314- 


Dates  of  first  indications  of  potato  mosaic.  1921 


„_2^2_ 


March....  Louisiana,  Baton  Rouge  June  G... 

May. Mississippi,  Crystal  Springs  July  I9.' 

June Arkansas,  Payetteville  Sept.  27. 

June  4. . .  Oregon,  Hillsboro 

Recent  lite ra tu r e 


New  York,  Suffolk  County 
\7isconsin,  McNaughton 
Delaware,  Bridgeville, 


Cited 

1.  Biodgett,  P.  M.   The  relation  of  time  and  temperature  to  the 

killing  of  potatoes  and  potato  mosaic  virus.   (Abstract) 
Phytopath.  12:  40.   Jan.  I92I. 

2.  Biodgett,  P.  M.,:Karl  Fernow,  and  F.  R.  Perry.   Testing  seed 

potatoes  for  mosaic  and  leaf  roll.   II.  (Abstract)  Phytopath. 
12:  40.  Jan.  I922. 

3.  Edgerton,  C.  E.  and  G.  L.  Tiebout.   The  mosaic  disease  of 

Irish  potato  and  the  use  of  certified  potato  seed.  Louisiena 

Agr.  Exp.  Sta.  Bui.  18I:  3-I4.  1^21. 
4«  Gardner,  Max  W.  and  James  B.  Kendrick.   Overwintering  of 

tomato  mosaic.   (Abstract)  Phytopath.   12:  41*  J^^i*  1922. 
5«  Melhus,  I.  E.  Mosaic  studies.  (Abstract)  Phytopath.  12:  4^. 

Jan.  1922. 

Not  cited 

Krantz,  P«  A.  and  G.  R.  Bisby.   Relation  of  mosaic  to  running-oat 
of  potatoes  in  Minnesota.  Minnesota  Agr,  Exp.  Sta.  Bui.  1^7'. 
1-31.  Illus.  Sept.  1921. 


Leaf roll  (cause  undetermined) 

Leafroll  continued  in  I92I  to  be  a  disease  of  major  importance  and  the 
subject  of  considerable  research.   In  the  summary  of  their  very  important 
contribution  to  our  knowledge  of  leafroll,  Schultz  and  Polsom^  make  the  follow- 
ing significant  statements: 
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"Leafroll  is  transmissible  from  one  plant  to  another  by  means 
of  grafting  either  tubers  or  stalks  and  by  means  of  aphids. 

"Net-necrosis  is  apparently  a  leafroll  symptom It  de- 
velops in  the  dormant  tubers  without  relation  to  differences  in 
the  storage  temperature.  V/hen  it  occurs  as  a  symptom  of  leafroll, 
the  effects  of  the  latter  are  still  more  detrimental,  one  being  a 
decided  spindliness  of  the  sprouts.   Transmission  and  control  of 
leafroll  are  thus  concerned  indirectly  with  net-necrosis  and  spind- 
ling sprout. 

"Leafroll  and  mosaic  are  soraev/hat  similar  types  of  diseases. 

"Inter-regional  differences  in  the  spread  of  leafroll  may  de- 
pend upon  differences  in  climate  and  in  the  abundance  of  aphids. 

"Roguing  has  proved  to  be  more  effective  in  eliminating  leaf- 
roll  than  it  has  been  for  mosaic,  at  least  in  northeastern  Maine," 

The  results  of  the  investigations  of  Schultz  and  Polsom,  in  so  far 
as  they  deal  with  the  correlation  of  foliage  degeneration  and  leafroll,  have 
been  supplemented  by  A.  He  Gilbert-^  who  presents  confirmatory  woi'k, 

"(1)  Tubers  with  spindling  sprouts  invariably  produced  either 
leafroll  plants  or  plants  possessing  both  mosaic  and  leafroll  symp- 
toms. 

"(2)  Spindliness  of  sprout  v/as  often  correlated  also  with  net- 
necrosis.   Eyes  in  or  near  necrotic  tissue  produced  spindling  sprouts, 
while  other  eyes  from  non-necrotic  portions  of  the  same  tuber  pro- 
duced sprouts  apparently  normal.  Wo  disease-free  plants,  however, 
were  secured  from  tubers  either  partially  or  entirely  necrotic. 

"(3)  Every  net-necrosis  tuber  produced  plants  showing  typical 
and  advanced,  leafroll,  but  not  all  leafroll  plants  were  from  net- 
necrosis  tubers. 

"(4)   Well  marked  symptoms  of  both  mosaic  and  leafroll  occur- 
ring sinultaneously  in  the  same  plant  have  been  observed  in  a  number 
of  instances." 

Blodgett  of  Hev/  York  has  continued  his  "indexing"  system  of  testing 
potatoes.  (See  mosaic). 

The  importance  of  the  disease  in  I92I  is  shown  by  the  estimates  of 
yield  reduction  given  in  Table  61. 

Table  61.  Estimated  reduction  in  yield  of  potatoes  caused  by  leafroll, 
1921,  according  to  collaborators. 


Estimated  percentage  : 

: Estimated  percaatage 

State 

reduction  in  yield   : 

:  State 

reduction  in  yiel.^ 

Vermont 

5-10        : 

:  Worth  C'-irolina 

5 

New  York 

1  or  more 

:  Indiana 

3 

New  Jersey 

5        ' 

:  Montana 

2 

Pennsylvania 

10        : 

:  Idaho 

Slight 

KSaryland 

2        : 

:  V/ashington 

t 

Virginia 

1 

:  Oregon 

t 

Kentucky 

10        : 

:  California 

:         6 

Tennessee 

t 
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Tlie  follovdng  comineuts  from  collaborators  are  of  interest  in  review- 
ing the  situation  of  various  states: 

Vermont;   On  the  average  a  little  more  than  last  year.  Common  every- 
where, shov/ing  greatest  injury  in  July  at  time  of  blossoming} 
25%  of  the  fields  infested  v;itli  perhaps  25%  affected  plants  per 
field.  (Lutman). 

Becoming  increasingly  prevalent  in  Vermont.  (Gilbert). 

New  Hampshire:  More  abundant  than  last  year.   (Butler). 

Massachusetts;  Common  on  home-grovm  stock.  (Osmun). 

Rhode  Island;  Mone  observed.  (Browning), 

Connecticut;  More  or  less  seen,  but  apparently  of  the  dry  weather 
type.   (Clinton). 

New  York;  Extremely  dry  >'eather  here  made  it  hard  to  distinguish  leaf- 
roll^  'Blue  sproutfc  more  heavily  infested  than  white  sprouts. 
(See  Table  62  for  results  of  inspections)  (Chupp). 

New  Jersey;   Slight  tracb  on  early  crop,  about  15%  infection  on  the 
late  crop.   (Cook) . 

Pennsylvania;   Very  impo^rtant.   Reducing  the  yield  in  the  state  10%» 
Field  counts  as  high  as  100^1.  are  frequent.  (Thurston  and  Orton). 

Kentucky:   Leafroll  was  present  in  about  the  same  percentage  as  last 
year  and  was  a  disdase  of  considerable  importance,  occurring  in 
97%  of  the  plantings  with  a  percaatage  of  1  to  7%»  T  estimate 
the  reduction  in  yield  at  10%»   (Valloau). 

North  Carolina;  Common  in  the  early  Eastern  Shore  crop  and  also  in 
the  crop  gro~/n  in  the  mountains.  (Poster). 

South  Carolina ;   Unimportant.  (Ludwig). 

Mississippi;  Not  present  to  any  extent  in  the  state.  (Neal), 

Louisiana;   Slight  infection  noticed  in  various  parts  of  the  state, 
but  apparently  of  no  economic  importance  as  yet.   (Edgerton). 

Arkansas:  Not  observed.  (Elliott). 

Ohio;  Our  observation  has  been  that  with  ordinary  methods  of  handling 
a  good  stand  of  seed  is  badly  run  out  by  the  third  year. (Clayton). 

Indiana;   Serious  feature  in  crop;  not  easy  to  detect.  Of  greenhouse 
tests,  found  in  seed  from  nine  counts,  reducing  yield  3%» (Gardner). 

Michigan;  Masked  by  hot  weather  effects.  (Coons). 

Wisconsin;  A  few  cases  of  questionable  identity.  (Vaughan). 
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Minnesota;   Probably  the  same  as  last  year,  not  very  important  since 
very  little  was  observed c  Mostly  obscured  by  hopper  injury. 
(Department  of  Plant  Pathology). 

North  Dakota;  Not  sufficiently  pronounced  to  be  specifically  recog- 
ni:ied.   (Solley) . 

Sou-ph  DaJcota:   Trace.  (Evans). 

Nebraska:   Very  slight.  (Goss). 

Kansas:     No  report.      (Melchers). 

Montana:   Only  occasional  oases  found  in  this  state.  (Jennison). 

Colorado:   Gome  leafroll  reported  in  different  sections,  especially  in 
the  San  Louis  Yaliey,   Extent  of  disease  unknown.   (Bureau  of 
Crop  Estimates  report). 

Utah:   Leafroll  is  not  clearly  defined  in  Utah.  (Richards). 

Idaho;   Fairly  common;  reducinji  yield  sli<^htly.  (Kungerford) . 

Washington;   Seen  in  two  locations.  (Dana). 

Oregon;  Prevalence  unknown  -  no  systematic  survey.  Probably  more 
general  tlian  we  have  knov/ledgc  of.  (Barss). 

California;  Very  general  tliroughout  the  state.  All  fields  affected 
more  or  lesso   Losses  ranging  from  5-20^0  per  field;   in  Los 
Angeles  County,  30fo  injury.  (Milbrath). 

Table  G2.  Percentages  of  leafroll  in  potato  fields  inspected  in  New 
York  during  the  summer  of  1921, 


No.    of    : 

Average    : 

No.    of 

Average 

County 

fields    : 

Acreage: 

percent-: 

:   County 

fields    . 

Acreage- 

percent- 

inspect- 

age  of      : 

inspect- 

age of 

ed            : 

leafroll: 

ed 

leafroll 

Allegany      : 

l8 

59.00    : 

0.20      : 

:  Niagara 

4    = 

G.75 

:      1.14 

Cayuga 

1?        ' 

54.50 

0.^2      : 

:   Oneida          ; 

19 

•      55.83    . 

0.17 

Chenango      : 

5 

:     12o75    : 

1.76      : 

:   Onondaga 

:        22      • 

.     83,33 

.      1.13 

Clinton 

9      ' 

42,50   : 

0,43      : 

:    Ontario         ; 

15 

64.16 

•    Trace 

Cortland 

45 

I7G.75 

:      0,48      : 

;    Orleans 

7      ' 

45.00 

2,02 

Erie 

28 

•      b2.00   : 

0.55      : 

:    Oswego 

0       ; 

25.00 

:      0.05 

Essex 

■■.^  ; 

18.50   : 

0.11      : 

:   Geneca 

=          9      : 

39.75 

0.17 

Fcunnlin 

188.01 

.     0.33      : 

:    Steuben        ; 

10 

•      53.50 

0.4b 

Genesee 

9 

:   102.50 

0.15      : 

:   V/ashington 

75 

170.15 

•      0.09 

Livin^rrston 

:        7 

37.50 
:        b.OO 
:   186.30 

!      0.92      : 

:   Wayne 

11 

:      23.00 

0.20 

Madi:-,on 

:       3 
:      41 

;    Trace      ; 
:      0.55      ; 

;   Wyoming 
:        Total 

11 

27.00 

:      0,12 

Monroe 

42G 

1539.78" 

0.43 
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Table  62  detailing  results  of  field  inspections  is  given  to  illustrate 
general  field  conditions  in  New  York  state.   Although  the  figures  are  not  high, 
leafroll  being  hard  to  detect,  they  throv;  light  on  the  magnitude  of  the  leaf, 
roll  problem  in  northeastern  United  States,  since  these  fields  wore  for  the 
most  part  grov/n  from  certified  seed  of  I92O  and  represent  the  conditions  in 
standard  certified  lots  of  seed. 

Recent  literature 

Cited 

1»  Gilbert,  A.  H.   The  correlation  of  foliage-degeneration 

diseasesof  the  Irish  potato  wita  variations  o:  the  tuber 

and  sprout.  (Abstract)  Phytopath.  12;  40.  Jan.  1922. 
2.  Schultz,  E,  3.  and  Donald  Folsom.   Leafroll,  net-necrosis, 

and  spindling  sprout  of  Irish  potato.  Jour.  A^r.  Res.  21: 

47-80.  April  1921. 

Not  cited 

Poex,  Et.   Les  rel.ttions  entre  la  leptonecrosse  et  1 'enroulement. 
( ihe  relations  between  leptonecrosis  and  leafroll).   Bui. 
Soc.  Path.  Veg.  prance  8:  24-28.  192I.  (Abstract  by  C.  L. 
Shear  in  Bot,  Absts-  10:  Entry  660.  I922. 

Tipburn  (non-parasitic)  and  hopperburn  induced  by  leafhoppers  (Empoasca  mali) 

Tipburn  and  hopperburn  were  probably  the  most  important  troubles  of 
potatoes  last  year  and  in  the  ■"i;[^2rcgate  caused  enormous  money  loss  to  growers. 
Entomological  reports  confirming  the  original  work  of  Ball  and  his  associates 
as  to  the  etiology  of  hopperburn  have  come  in  increasing  numbers.  On  the 


+  severe  loss 
V  moderate  loss 


-  slight  loss 
o  occurrence 


Fig.  'J2,      Importance  of  tipburn  and  hopperburn  in  1921. 
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other  hand,  IjLitnian5  maintains  that  there  is  a  distinct  trouble  colled  tip- 
burn  associated  v/ith  death  of  the  marginal  vein,  due  to  loss  of  water  and  in- 
dior4tod  by  a  browning  of  the  entire  region.   The  report  from  Eolley  of  North 
Dakota  quoted  below  is  interesting  in  this  connection.  Polsom  and  Sca;ultz3 
confirm  the  position  of  Lutman,  in  stating  that  in  Maine  in  I921,  the  hopperburn  r 
type  of  tipbitrn  was  not  seen.  Comparative  studies  should  be  made  and  the 
facts  ascertained  for  each  state  in  order  to  determine  the  relative  importanco 
of  these  two  troubles.   In  this  discussion,  no  attempt  is  made  to  decide  the 
type  of  tipburn  the  collaborator  is  reporting,  but  comment  is  freo^ly  qiiotcd 
from  the  various  states. 

7ne  importance  of  tipburn  in  rj21  is  indicated  in  Table  G3  ai^'d  on  the 
map  (?ig.  72),  and  by  the  reports  from  collaborators  quoted  below. 

Table  63.   Losses  from  tipburn  and  hopperburn  of  potato,  I92I. 


State 


Maine 

Vermont 

New  Hampshire 

Massach\;setts 

Rhode  Island 

Connecticut 

New  York 

Pennsylvania 

Test  Virginia 

Kentucky 

Tennessee 


Los 


severe 

Prevalent 

Serious   anu  general 

Very  common 

Less  than  average  year 

25%,  worst  trouble 
Usually  important 
Pairly  destructive  in 
East  Tennessee 


: State 


Loss 


:jJorth.  Carolina 

uMississippi 

:Ohio 
:I)"idiana 
:  Micriigan 
: Wisconsin 
rMinnesota 
sllorth  Dakota 
: South  Dakota 
: Nebraska 
:  Ka  ns  a  s 
:  1,1  on  tana 
: Idaho 


:2%  severe  hopperburn 
:  observed. (Shapovalov) 
: Trace 
: Widespread  and  severe 

:  15-205^0 

:1C^"3  (moderate) 

rlQTo 

:  Unimpo  rta  nt 

:5% 


:Considerable 
: Quite  severe 
:More  common 
;Less  important 


Quebec :  Hopperburn  occurs  periodical- 
ly whenever  dry  conditions  pre- 
vail in  potato  grov/ing  areas. 
Has  been  very  prevalent  in  Que- 
bec (1921)  and  caused  consider- 
able loss.  Irish  Cobbler  is 
more  susceptible  than  Green 
Mountain.  (3.  T.  Dickson-'-). 

Vermont;  Tipburn  of  physiological 
cause  was  much  more  prevalent 
in  1921,  being  the  most  im- 
portant potato  disease  of  the 
year  and  reducing  the  yield 
for  the  state  5-10fo«   The 
trouble  was  purely  physiologi- 
cal, there  being  practically 
no  hoppers.   First  seen  July 
G  at  Burlington,  doing  great- 
est injury  July  25. (Lutman). 

Massachusetts;  General  on  early 


-  slight 
v  moderate 


Fig.  73*   Occurrence  of  tip- 
burn  in  Vor:.".ont,  I92I.  (lutman). 
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varieties  in  unspraycd  fields.  Green  Mountain  not  seriously 
affected.  Dibble's  Russet  practically  not  at  all.  (Osmun). 

Connocticut:  Ilext  to  prematuring,  tipburn  has  been  the  most  conspicu- 
ous potato  trouble  of  the  year.  Due  to  quite  variable  weather 
rainy  days  followed  by  bright  hot  ones  and  unusual  hot  weather 
as  a  whole.   (Clinton). 

Nev/  York;   Important,  more  prevalent  than 
last  year,  causing  1%  reduction  iv. 
yield  for  the  state,  estimated  at 
5-lC^o  wherever  potatoes  are  grov/n 
First  appeared  in  July  in  Orange 
County,  cau:ied  .•  hot  dry 
weather.  (Chavo). 


+  severe  loss 

V  moderate  loss 

-  slight  loss 

0  very  slight  loss 

Fig.  74*   Tipburn  and  hopperburn  of  potatoes  in  New  York,  1^21 » 
(Chupp). 

Table  64*  Percentages  of  tipburn  in  potato  fields  inspected  in  New 
York  during  the  summer  of  I92I. 


County 


No.   of 
fields 
inspect' 
ed 


Acreage 


Average 
percent- 
age of 
tipburn 


County 


No.  of 
fields 
inspect 
ed 


Acreage 


Average 
percent- 
age of 
tipburn 


Allegany 

Cayuga 

Chenango 

Clinton 

Cortland 

Erie 

Essex 

Franklin 

Genesee 

Livingston 

Madison 

Monroe 


IF 

5 

9 

45 


3 

7 

3 

_4L 


59.00 
54.50 
12.75 
42.50 
176.75 

62.00 

18.50 

188.01 

102.50 

37.50 

b.OO 

186.30 


5.00 
6.88 
3.92 
6.^9 
9.60 
4.81 

5.14 
10,89 

1.96 

6.72 

0.01 

10.31 


Niagara 

Oneida 

Onondaga 

Ontario 

Orleans 

Oswego 

Seneca 

Steuben 

Washington 

V/ayne 

V/yoming 


4 
19 
22 

15 


9 
10 

75 
11 

11 


G7^ 


426 


«3.33 
64.16 
45.00 
25.00 

39.75 
53.50 
170.15 
23.00 
27.00 
ras.78 


0.01 
20.64 
14.40 

1.12 

0.09 
50.00 
19.62 

1.69 
18.72 
26.30 
16.00 


10.^7 
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Pennsylvania r   More  important  than  usual,  causing  8%   reduction  in 
yield  for  the  state,  being  very  severe  in  the  southeastern 
section  on  unsprayod  fields,  due  to  drouth.  (Thurston  and  Orton). 

Maryland;   Trace.   (Johle  and  Temple). 

West  Virginia;  More  prevalent  than  usual,  being  the  worst  potato 
trouble  in  nearly  all  localities,  causing  a  2^%  reduction  in 
yield  for  the  state.  Particularly  severe  in  early  varieties 
in  the  Ohio  Valley  and  lower  altitudes.  A  few  localities  in 
the  higher  altitudes  not  seriously  affected.   (Giddings). 

Kentucky;   This  disease  is  usu.ally  important,  but  flea  beetle  injury 
was  so  severe  tliis  year  that  the  injury  from  hopperburn  could 
hardly  be  recognised.  (Valleau). 

Ohio;   Tipburn  is  causing  more  damage  at  present  than  any  other 

trouble.   Between  drouth  and  tip'uurn,  the  crops  in  central  and 
southern  Ohio  have  been  practically  a  failure.   In  northern 
Ohio  the  early  potatoes  have  suffered  severely,  but  the  trouble 
is  not  yet  prevalent  on  the  late  crops.   Leaf  hoppers,  which 
transmit  this  trouble,  are  very  abundant  in  the  fields  of  late 
potatoes.  (Clayton). 

Indiana;  Less  prevalent  than  usual,  causing,  a  0:   reduction  in  yield* 
A  serious  factor  all  over  the  state  in  the  early  crop,  causing 
foliage  reduction  and  premature  death.   The  hot  weather  of  Juno 
and  July  favored  the  disease.   (Gardner). 

Michigan;  Experiments  conducted  at  the  Upper  Peninsula  Sub-station, 
Chatham,  during  the  1^19  and  I92O  seasons,  as  well  as  at  other 
State  experiment  stations,  have  proved  conclusively  that  the 
po'i-ato  leaf  hopper'  is  the  cause  of  the  injury.   The  importance 
of  the  potato  leaf  hopper  as  a  potato  pest  was  demonstrated  in 
a  favorable  season  such  as  in  1919>  when  the  potato  vines  in 
many  sections  of  the  state  were  killed  as  early  as  the  latter 
part  of  July  before  the  tubers  had  reached  marketable  size.   As 
a  consequex^cej  a  great  many  grov/ers  suffered  an  entire  loss  of 
the  crop.   The  loss  to  the  Upper  Peninsula  potato  growers  in 

1919  from  this  injury  alone  was  esti:aated  at  Ol»000,000 

The  overwintering  adults  and  the  nymphs  of  the  first  generation 
are  of  primary  importance  in  the  control  of  iiopperburn  for  they 
give  rise  to  the  destructive  second  generation.   The  destruction 
of  the  adult  potato  leaf  hopper  is  very  difficult,  but  it  can 
easily  be  repelled  by  ^plying  some  kind  of  covering  to  the 
potato  vines  v/hich  the  leaf  hopper  does  not  like.  Bordeaux 
mixture  5~5~5^  serves  this  purpose  very  well  and  at  the  same 
time  controls  other  diseases  which  attack  the  potato  leaves. 
Bordeaux  mixture  should  be  applied  from  underneath  so  as  to 
cover  the  under  side  of  the  leaves,  as  it  is  here  that  the 
adults  lay  their. eggs  and  the  nymphs  feed.   At  least  four 
applications  should  be  made  during  the  grov/ing  season.   The 
first  application  ^ ould  be  made  when  the  vines  arc  from  three 
to  six  inches  tall,  this  to  be  followed  about  a  week  later  by  a 
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second  spraying.   The  subsequent  ^plications  ^  ould  be  made 
at  intervals  of  IO-I4  days*   The  first  two  sprayings  will  repel 
the  over-v/intering  adults,  wixile  the  later  sprayings  will  ward 
off  the  adults  of  the  first  generation  which  come  to  potato 
fields  to  lay  egg  for  the  second  generation.  (Kotila4), 
Fifteen  to  twenty  percent  loss.  (Coons). 

Wisconsin;   More  prevalent  than  usual,  being  most  severe  in  the 

central  and  southern  parts  of  the  state,  causing  a  IC^o  reduction 
in  yield.  First  appeared  June  2^  at  Madison,  doing  greatest  in- 
jury during  the  hot,  dry  period  from  July  1  to  August  25.   Triumph 
and  Ohio  were  highly  susceptible.  Green  Mountain  mediun^,  and 
Rural  New  Yorker  resistant.  (Vaughan). 

Minnesota;   Very  important,  most  serious  disease  of  potato,  being  much 
more  prevalent  than  usual,  and  causing  a  IC^o  reduction  in  yield 
for  the  state.  (Section  of  Plant  Pathology). 

Iowa ;   Fifteen  percent  reduction  in  yield.  (Melhus). 

North  Dakota;   Tipburn  rather  common.   In  association  v/ith  heat  dur- 
ing late  June  and  early  July,  appeared  to  result  in  a  good  deal 
of  destruction.  Do  not  think  there  is  any  indication  that  this 
disease  is  particularly  associated  with  the  attack  of  leaf 
hoppers.  No  doubt  these  insects  increase  the  destruction.   It 
seems  to  be  v;holly  associated  with  some  root  trouble  which  causes 
the  plants  to  fail  to  furnish  sufficient  water  to  meet  the  trans- 
piration taking  place  on  the  marginal  points  of  the  leaf  and 
particularly  from  the  water  pores.   It  is  naturally  pronounced 
in  its  destruction  at  times'  v^hen  transpiration  is  excessive  and 
moisture  is  deficient.  (Bolley).  | 

South  Dakota :  Very  important,  causing  a  5%  reduction  in  yield  for  the 
state.   Scarcely  a  field  is  without  it.  (Evans). 

Montana;   More  commonly  seen  than  last  year,  especially  during  the 

latter  part  of  the  summer  when  weather  was  hot  and  dry. ( Jennison) . 

Fenton  and  Ressler^  have  produced  a  tipburn  artificially  with  injec- 
tions of  emulsions  made  from  adult  leaf  hoppers.   They  suggest  that  Bordeaux 
mixture  does  not  prevent  tipburn  by  its  action  on  the  leaf,  but  rather  by  its 
action  on  the  insect. 
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Anthracnose  caused  by  Colletotrichum  atramentarium  (Berk  k   Br.)  Taub. 

Anthracnose  was  reported  from  two  states  this  year  -  Ohio  and  V/est 
Virginia.   It  was  less  prevalent  than  last  year  in  Ohio  where  it  was  first 
found  October  21  in  Geauga  County,  and  v/as  of  slight  importance.   For  West 
Virginia,  Giddings,  on  August  29,  reported  anthracnose  causing  quite  a  little 
injury  in  one  field  near  Morgantown.  He  says,  "There  is  no  doubt  in  my  mind 
from  all  the  evidence  secured  in  the  laboratory  as  well  as  in  the  field  that 
the  Colletotrichum  was  the  cause  of  the  injury  in  this  case.   I  cultured  the 
fungus  from  lesions  on  the  live  stalk  and  secured  practically  pure  cultures 
in  every  case." 


Tuber  rots  caused  by  Fusarium  spp. 

This  type  of  trouble,  showing  chiefly  as  a  rot  of  the  stored  product, 
is,  in  the  aggregate,  as  shown  by  the  market  inspection  reports  (Table  65)  a 
source  of  enormous  loss.  Reports  in  general  need  to  be  interpreted  in  the 
light  of  conditions  at  time  of  shipment,  and  with  reference  to  the  part  of 
the  country  from  which  shipments  arise.   In  general  it  may  be  said  that  west- 
ern grown  potatoes,  due  perhaps  to  sweating  in  cars  ard  to  particular  pathogens, 
are  seriously  injured  during  their  long  transit,  while  eastern  grown  stock  is 
prone  to  rot  in  shipment  or  storage  only  if  the  tubers  are  bruised  or  v/ounded 
or  if  ventilation  is  neglected.   The  figures  for  the  Michigan  I92O  crop  are 
complicated  by  the  existence  of  much  injury  from  "field  frost"  which  passed 
rapidly  into  Fusarium  decay  or  into  slimy  soft  rot.  (Contrast  I92O  figures  for 
Michigan  with  I92I  figures.)   In  the  main,  the  figures  but  serve  to  show  the 
existence  of  problems  peculiar  to  sections,  and  of  problems  in  crop  handling 
and  transportation  deserving  of  continued  work. 

Table  G5.  Losses  from  Fusarium  tuber  rot  caused  by  Fusarium  spp.,  as 
shown  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau  of 
Markets  and  Crop  Estimates,  I92I. 


Origin  of 
shipment 


Colorado 


Range   of  dates 
of  inspection 


:Number  of:   Average 
:cars  withrperceaatage 
;decay ;of  decay 


Jan,   G-April  I3 


1920  CROP 
:  16      : 


Range  of  percentage 
of  decay 


No.   cars 


4 
12 


Percent 


G-13 


3o8 
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Origin  of 

shipment 


Ranjo  of  dates 
of  inspection 


Number  of 
cars  with 
decay 


Average 
percentage 
of  decay 


Range  of  pe  rcentage 
of  decay 


No»  cars:  Percent 


Delaware 

Idaho 

Illinois 

Kansas 

Maine 


Maryland 
Michigan 


Minnesota 

Montana 
Nebraska 

New  Jersey 
New  York 

North  Dakota 

Oregon 
Pennsylvania 

Washington 
Wisconsin 

Wyoming 

Canada 

Unknov/n 


Total, 


April  9  -  May  I4 
Mar.  7  -  April  30 
Fobr,  24-28 
Mar.  14 
Jan.  5  -  July  21 


Mar.  17-21 

Jan.  4  -  July  21 


Jan.  3  -  Juno  3 


Mar.  28 
Jan.  10 


Jan. 
Jan. 


-  May  24 

-  Mar.  17 

Mar.  iG 
July  6 


Jan.  3  -  Mar.  26 


Mar.  2  - 
Mar.  11  - 

April  29 
Jan.  5  - 

Pebr.  1 
Pebr.  3  ■ 
Jan.  4  - 


April  21 
•  Ivlay  2 


June  13 


•  June  2 
Juno  22 


2 
3 

3 
1 

65 


2 
129 

130 

5 
11 

2 

114 

10 
2 

1 

1 

21 

^3 


2 
3 
3 

I 


4 
3 


4 

3 
10 

4 
4 


4 
7 

15 
3 

4 
3 
4 


.  ^aT 


2 
3 
3 
1 

3 
13 

49 
2 
2 

13 

114 

31 

99 

5 

7 

4 
2 

32 

82 

3 

7 
2 

7 
2 

1 

48 


1 


5 
27-47 

5-20 

25-30* 
5-17* 

1-4 
5-15 

1-4 

2-5 
5-20 

2-4 

3-5 

5-20 

1-4 

5-10 

2-4 

3-5 

5-14 
2-4 

15 

5-12 

1-4 

6-13 

1-4 


li 


Alabama 

California 

Colorado 


Delaware 

Florida 

Georgia 

Idaho 

Indiana 


June  10 

July  22  -  Nov.  11; 

Aug.  22  -  Dec.  1 


Aug.  4-29 

Apr.  5  -  May  9 

June  6  -  July  13 
Aug.  24  -  Dec.  7 

Sept'.  "^ 


1921  CROP 
1 


8 
11 

4 
13 


9 
2 

9 


9 

4 

I 


1      ; 

9 

7    = 

2# 

t  : 

27-35# 

5-18 

IG 

2-4 

3    ' 

10-33 

G 

:           3 

4 

.       5-7 

7 

2-3 

4 

2-5 

1 

'         35 

3 

7~B 

9 

2-4 

1 

:                2 
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iNuiubcr  of' 

Average    ; 

Range  of 

p  ere  en  tag  e 

Origin  of 

Range  of  dates 
of  inspection 

icars  v/ith; 
.decay 

percentage: 
of  decay 

of  decay 

shipment 

No.  cars 

Percent 

Kentucky 

July  12 

1 

27 

1   • 

27 

Louisiana      ; 

May  17  -  Oct.  7 

21 

5  ' 

1 
2 
18  '. 

40'^- 
5-10 
2-4 

Ma  ine         ; 

July  21  -  Dec.  2 

51 

4  • 

11 
.    40 

5-22 
2-4 

Maryland       : 

July  5  -  Aug.  10 

:    2G    ! 

4 

5 
21 

:   6-13 
1-4 

Massachusetts   : 

Aug.  18 

1 

12 

1 

12 

Michigan       : 

Sept.  23  -  Dec. 13- 

21 

;       2 

21 

:    1-5 

Minnesota      : 

Aug.  27  ~  Dec.  13 

:    55   • 

5 

1 
12 

42 

G5 
:   5-23 

•   1-4 

Montana        : 

Sept.  26  -  Dec.  7 

23   . 

4 

18 

5-10 
1-4 

Nebraska       ; 

July  25  -  Nov. 22 

'    14 

] 

2 

I         2 
10 

:  55-65 

20-25 

2-5 

Now  Jersey     : 

July  18  -  Dec.  8 

:   123 

'-          7 

24 

:   11 

.  12-35* 

:   5-10 

1-4 

New  York       : 

Aug.  20  -  Dec.  8 

':          51 

2 

•   i 

5-10 
1-4 

North  Carolina  j 

June  11  -  July  I9 

33 

10 

5 
10  - 

18 

30-43* 
.   5-iB 
1-4 

North  Dakota 

Nov.  ig  -  Dec.  9 

:     4 

:      3   • 

4 

2-4 

Ohio 

Oct.  10 

:     1 

■          4 

1 

4 

Oklahoma       ; 

July  14 

i     1 

83 

:     1  ! 

83* 

Pennsylvania 

.Aug.  17  -  Nov.  21 

2 

4 

2 

,  4 

South  Carolina  ■ 

May  27  -  June  3 

:    17 

I 

:     5  • 
12 

8-27 
•   1-4 

South  Dakota 

Nov.  1 

:     1 

;      2 

1 

2 

Texas 

:May  10 

:     1 

G 

1 

6 

Utah 

[Aug.  17  -  Oct.  27 

7 

4 

7 

2-8 

Virginia 

:Apr,  29  -  Aug. 22 

:   170 

:      7 

4 

13 

.    42   : 

111 

55-85* 

15-45 
5-13 

Vfashington 

:Dec.  3 

:     1 

:      6 

1   ' 

Wisconsin 

.Oct.  20  -  Dec.  15 

:     6 

3 

'.            0 

2-5 

Canada 

:Oct.  31  -  Nov.  2b 

:     4 

2 

4   : 

2-3 

Unknovm 

July  7  -  Doc.  13 

:    52 

7 

2   : 

3 

10 

37  : 

55-65 
25-27 

5-10 

1-4 

Total 

Total  number  cars  of  potatoes 


760 

inspected  (calenda; 
%   Associated 


year  1921)    6.0^^) 


*  Associated  v/ith  slimy  soft  rot. 


with  leak. 
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Jelly  end  rot, probably  caused  by  Pusarium  sp. 

Western  States;  Jelly  rot  is  a  persistant  and  very  annoying  trouble 
in  the  irrigated  sactions,  associated  with  the  long-shape  var- 
ieties, such  as  Burbank  and  Netted  Geni.   As  the  writer  has  point- 
ed out  on  several  other  occasions,  this  trouble  presents  a  great 
deal  more  complicated  condition  than  if  it  were  merely  Pusarium 
stem-end  rot.  Moreover,  certain  preliminary  cultural  work  of 
the  last  two  seasons  tends  to  indicate  that  the  true  jelly  decay 
may  not  at  all  be  duo  to  Pusarium*  How  and  why  this  trouble  came 
about  and  hov;  it  may  be  prevented  -  for  these  questions  we  have 
no  answer  at  present.  (Shapovalov) . 

Idaho;   Unimportant,  occurring  in  isolated  oases.  (Raeder). 

Jelly  end  rot  is  affecting  the  Gems  rather  more  than  in 
southern  Idaho  ov;ing  to  the  fact  that  there  is  a  large  percentage 
of  stock  that  is  very  much  pointed  at  the  stem  end.  Of  course, 
this  difficulty  or  disease  only  affects  the  off-shape  tubers. 
(E.  R.  Bennett,  Boise). 

Vfashinfiton;   Occurred  in  Yakima  County.  (Dana), 

Leak  caused  by  Pythium  debaryanum  Hesse  or  Rhizopus  nigricans  Ehr. 

The  following  summary  of  the  market  situation  v/ith  reference  to  leak 
by  G.  K.  K.  Link  is  important: 

"Field  and  market  observations  made  during  the  past  few  years 
seem  to  indicate  that  leak  is  virtually  coextensive  with  the  potato 
crop  of  the  United  States,  and  that  it  is  a  serious  transit  and 
storage  disease.   In  the  terminal  markets  it  has  been  noted  in 
potatoes  from  New  Jersey,  New  York,  North  Carolina,  Louisiana, 
California,  V/ashington,  Idaho,  Montana,  V/yoming,  Colorado,  Nebraska, 
and  Minnesota.   The  heaviest  losses  have  been  observed  in  Rurals  . 
shipped  out  of  Idaho  during  the  hot  weather  of  August  and  September. 
The  disease  seems  to  occur  in  potatoes  from  other  sections  if  the 
crop  is  dug  and  moved  during  warm  weather.  Potato  men  are  reluctant 
to  store  early  potatoes  because  'they  do  not  keep'.  One  of  the  rea- 
sons for  this  situation  is  the  manace  of  leak  in  both  early  and  late 
potatoes  if  dug  and  stored  during  warm  weather.  During  September  and 
October  of  1^21,  the  losses  in  Rurals  and  Burbanks  in  Idaho  storage 
houses  were  heavy.   It  has  been  demonstrated  by  isolations  and  inocu- 
lations that  most  cases  of  leak  are  caused  by  Pythium-like  fungi.  Dur- 
ing the  four  y(jars  only  four  cases  of  leak  due  to  Rhizopus  spp.  and  twoj 
due  to  Mucor  spp.  were  found.   Leak  has  been  produced  experimentally 
with  the  Rhizopus  species,  but  not  with  the  species  of  Mucor." 
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Othor  collaborators  report  as  follows: 

Ohio;  Leak  (Rhizopus  nifirioans).  ono  report  only,  October  11,  in 
Cuyahoga  County,  as  a  storage  rot.  (Detmers). 

Idaho;   Important  in  mid-season  potatoes.  (Hungcrford). 

I  have  found  one  or  two  cases  since  digging  time  of  what 
I  pronounced  as  leak,  although  I  did  not  make  cultures.  (Bennett). 

Washington;  Two  reports  fon  I92I.  (Dana). 

Ijiterature  cited 

!•  Link,  Geo.  K.  K«   Leak,  a  serious  transit  disease  of  potatoes. 
(Abstract)  Phytopath.  12;  38.  Jan.  I922. 

Germination  troubles  due  to  various  factors 

Gennination  trouble  was  reported  from  a  number  of  states  including 
Maine,  Virginia,  North  and  South  Carolina,  Texas,  Ohio,  Indiana,  Michigan, 
Wisconsin,  and  Colorado.  The  poor  condition  of  seed  potatoes  in  storage  and 
especially  the  weather  at  planting  time  are  responsible  for  the  severe  losses 
reported.  The  trouble  was  complicated  by  attack  on  seed  pieces  by  the  seed 
corn  maggot  (Pegomyia  fuscipos)  in  some  states,  but  in  general  it  was  due 
either  to  mere  failure  to  germinate  or  to  rotting  of  the  seed  pi aces  by 
Pusariura.  Probably  in  the  southern  Coastal  states  the  extremely  hot  v/eather 
of  March  was  very  significant  in  leading  to  excessive  rotting. 

In  addition  to  the  reports  previously  published  (Pl.  Dis.  Bui.  ^:   I7-I8, 
53*  July  1  and  August  1,  I5121),  the  following  comments  from  collaborators 
give  the  facts  for  the  various  areas: 

Maine;   The  extreme  southern  part  of  Aroostook  County,  and  the  rest 

of  the  state  on  an  average  in  a  worse  degree,  has  been  badly  hit 
by  the  drouth.  A  part  of  this  effect  showed  itself  in  misses  and 
failure  to  germinate*  I  have  seen  numerous  cases  in  southern 
and  central  Maine  where  the  stands  are  very  poor.  (Morse). 

Virginia;  Combination  of  high  air  temperature  and  low  soil  moisture 
producing  unusually  high  soil  temperatures  during  planting  sea- 
son. (Prommo). 

The  condition  of  many  potato  fields  in  the  Norfolk  and 
Eastern  Shore  sections  is  very  serious  and  discouraging.  While 
there  are  some  perfect  fields  or  portions  of  fields  (for  instance 
in  central  and  northern  sections  of  Northampton  County),  15%  of 
missing  hills  is  very  caramon,  even  25  to  "^Ofo   of  loss  is  frequent 
and  in  a  certain  number  of  cases  it  reaches  50  to  ^Ofo,  being  in 
exceptional  cases  as  high  as  75%»  Fields  showing  from  50  to  75% 
of  damage  are  regarded  as  unprofitable  and  are  being  plowed  and 
planted  over  again.  (Shapovalov). 

North  Carolina;  (May  24)  For  the  past  two  weeks  I  have  divided  my  time 
between  several  of  the  mountain  counties  and  those  along  the 
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eastern  coast.  It  is  a  little  too  early  to  see  much  in  the 
mountain  section  as  the  potatoes  are  just  ccxning  out  of  the 
soil.   They  have  not  had  the  potato  germination  trouble,  how- 
ever, and  in  all  sections  the  stand  is  practically  perfect. 
The  v/eather  has  been  very  unfavorable  to  crops  in  eastern 
Carolina,   The  rains  accompanied  by  cool  days  and  nights  have 
necessitated  the  replanting  of  cotton,  corn,  and  melons  several 
times  v/ith  distressing  results  so  far.   A  lot  of  the  potatoes 
are  rotting  in  the  soil,  some  of  it  being  caused  by  the  black- 
leg organisir.,  some  by  the  constant  dampness  of  the  soil,  and 
possibly  some  by  the  prevalence  of  a  number  of  the  physiological 
diseases,  such  as  mosaic  and  leaf  curl,  which  caused  weakened 
plants.  (Foster). 

South  Carolina ;  Germination  troubles  were  more  prevalent  and  more 
important  than  usual  this  year,  especially  in  the  lower  part 
of  the  state  where  grov/crs  failed  to  obtain  stands.   The  trouble 
was  first  noticed  at  Lads  on  on  March  9»  and  v/as  probably  caused 
by  the  hot  dry  season.  (Ludwig). 

Indiana;   Extreme  heat  the  latter  part  of  June  caused  germination 

trouble  to  be  much  v;orse  than  usual  in  the  late  crop  in  central 
Indiana.  In  ^0%  pf  the  fields  2F)%  of  the  plants  were  affected, 
causing  a  2C5?>  reduction  in  yield,  some  growers  suffering  almost 
total  loss.  Excessive  rains,  as  well  as  extreme  heat,  may  have 
had  some  effect.  (Gardner). 

Michigan;  Poor  stand,  especially  in  northern  half  of  Lov/er  Peninsulai 
Potatoes  commonly  replanted  because  of  failure.  Whole  fields 
commonly  replanted  because  of  failure.   Whole  potatoes  used  for 
seed  showed  marked  superiority.  In  large  part,  trouble  due  to 
hot  soil  conditions,  but  poor  storage  conditions  had  weakened 
many  tubers.  (Coons). 

C9lorado;   Around  Greeley  there  is  considerable  variation  in  the  oon- 
•■'■         dition  of  things.  The  3£ate  planted  potatoes  look  very  poor.  The 
'■'      trouble  is  duo  solely  to  the  rotting  of  the  seed  piece,  as  I 
have  described  many  times.  (MacMillan). 

Quotations  from  special  reports  ''o'^   Promme  and  by  Shapovalov  concern- 
ing the  Virginia  conditions  arc  to  be  fovmd  in  the  Plant  Disease  Bulletin  5: 
17-l8«  1921.  Shapovalov  isolated  Fusarium  oxysporum,  P.  coeruleum,  and  P. 
radicicola  from  decaying  seed  pieces.   The  following  statement  regarding  the 
temperature  relations  of  these  three  fungi,  is  taken  fran  Shapovalov «s  report; 

'  "It  is  interesting  to  note  that  P.  radicicola  and  P.  oxysporum 
thrive  best  at  high  temperatures,  while  P.  coeruleum  gives  best 
grov/th  at  moderate  tempo raturo.  It  shov/s,  therefore,  that  different 
contributing  environmental  factors  mentioned  in  the  report  varied  in 
their  importance  in  various  localities.   It  is  probable  that  in  the 
case  of  P.  oxysporum  and  P.  radicicola  the  high  temperature  which 
prevailed  during  the  first  p  rt  of  March  was  of  prime  importance  in 
■'  '    bringing  about  the  decay,  while  in  the  case  of  P.  coeruleum  very 
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likely  Vjir.to:-   stoiv.£;c   of  nc-^a  pot:. toes   facilitatod   the  dcvelopncnt 
of  incipikjnt  stag-es   ox    rot  v/hicli  progressed  to   {;larniiiis  proportions 
af to-r  plautiiie , " 


New  oi"  little  kno'./n  ai.sorsec 

Leaf  hop;Ov;_r  injury   (not  aoppei'burn)   v;ns   reported  by  J.   G.    Loacli^  from 
Minns^sot"    us   follo'-.'S: 

"During   tlao   siiTiiincr  of  I52I  a  hitaorto  undoscribed  pathological 
condition  of  the  potato  plant  i/as   observed  in  Minnesota,      Affected 
plants  wore  characterized  by  a  pronounced  shortening   of  the  leaf 
petioles,    v/ith    Lhe  consequent  crov;ding   of  the   leaflets*      The  petioles 
and  mid-veins   of  the   loaf  lets   also  v/ere  nuch  shorter  than  normal  and 
the  tips  curved  sharply  downv/ard  and  backward  towards  the  petiole. 
At  the   same   time,    the  r.iargins   of  the   leaflets  v/ere   folded  upward  along 
the  Hiid-vcin.      The  potato   loaf  hopper   (Empoasca   mali)    was  very  abundant 
and  was  constantly  as;50ci.ted  with   the  disease.      By  placing  a  number 
of  the   insects  collected  from  affected  plants   on  normal,    healtiiy 
plants   grov;n  vmdcr  cagej,    it  vms  proved  exporinentally  that  the   leaf 
hoppers  v/ero  responsible   for  the  disease.      All  plants   so   treated 
developed  typical  symptoms  v/ithin  seven  days,   \/hile  all  ohenk  plants 
remained  normal.      Sufficient  data  hav>^-  not  been  obtained  to   justify 
conclusions   as    to   the  nntur^.    of   the  disease   and   its   relation  to  hopper- 
burn  cuased  by  the   same   insect.      Ih-C   condition  was  very  prevalent   in 
Minnesota   in  I92I  and  was  unclouhtedly   responsible    for  considerable 
reduction  in  yield." 

"Bliss   Triumph,   Green  Mountab),    Irish  Cobbler,    and  Early  Ohio 
are   susceptible  in  .tVu;   oro-:-i'  tentioned,"    (Supplemental   report  from. 


Yellow  dv/arf  (cause  undetermined)   v/as   report- 
ed from  Kew  York  by  Barrus  and  Chupp  as   follows: 

"A  hitherto  undescribed  dis- 
ease of  potatoes,    called    'Yellow 
dwarf   because  of  its   effect  on 
the  vines,   has  been  observed  in 
New  York  State. 


•  • 


Pig.  75*  Present  known  dis- 
tribution of  "yellov/  dv/arf"  in  Mew 
York,    accordir.g    to  Chupp. 
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Hot  only  are  affected  plants  dwarfed  and  the  foliage  yellowed,  but 
there  is  a  necrosis  of  the  pith  and  cortical  cells  in  the  vicinity 
of  the  upper  nodes  of  the  stalk.  Death  of  affected  stalks  takes 
place  from  the  top  downward,  beginning  with  terminal  and  upper  axil- 
lary ^shoots.   Tubers  frora  affected  plants  are  usually  small,  irregular, 
more  or  less  sessile,  brittle,  and  often  badly  cracked.   There  is  con- 
siderable internal  discoloration  in  the  fonn  of  rusty  brown  specks 
throughout  the  outer  medullary  tissue,  often  extending  to  the  bud  end 
■  but  rarely  to  the  stem  end  of  the  tuber.   The  number  of  discolored 
areas  increases  with  the  age  of  the  tuber.  A  dry  rot  from  the  stem 
end,  wliich  finally  involves  the  entire  tuber,  occurs  on  badly  affected 
tubers.   Even  those  otherwise  apparently  healthy  can  be  detected  by 
the  more  prominent  lenticeLs.   The  disease  affects  at  least  eighteen 
varieties  of  potatoes  and  no  variety  has  been  found  resistant.   The 
agency  causing  the  disease  has  not  been  determined.   Infection  evident- 
ly takes  place  from  the  soil  and  from  infected  tubers  capable  of  pro- 
ducing plants." 

Russet  dwarf  (cause  unknown)  was  less  prevalent  in  Idaho  than  in  pre- 
vious years.   In  this  disease  the  plants  are  stunted;  lower  leaves  turn  brown 
and  drop;  vascular  portion  of  stems  and  loaves  turn  brw/n;  general  russetting 
of  leaves  or  entire  plant  late  in  season  occurs «  (Hungerford) .   Percentage  of 
infection  varied  frora  a  trace  to  35/^*  (R^ioder). 

ChJorosis  (non-parasitic)  was  repoi-ted  from  Colorado,  Idaho,  and  Wash- 
ington.  Ida  ho  (Hungerford)  -  Ghlorotic  condition  reduces  yield  somewhat  in 
irrigated  fields  in  southern  Idaho.  Colorado  (Shapovalov)  -  Calico  was  quite 
omnipresent^  Y/ashington  (Dana)  -  Three  reports. 

Literatur'c  cited 
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Other  diseases 

Leaf  blotch  caused  by  Ceroospora  cone or 3  (Casp.)  3acc . ,  typically  a 
disease  of  cool  moist  areas,  was  rcpcrt,ed  only  from  West  Virginia  (Giddings). 
-The  disease  was  qu.l-*-.u  prevalent  in  a  few  gardens  and  was  evider.tly  the  cause 
of  considerable  injury,   The  badly  affected  loaves  dropped  off  very  easily 
and  there  were  very  few  leaves  left  near  the  tops  ox  the  plants. 

Black  he;>rt  (non  parasitic).   The  general  loss  from  black  heart  seemed 
far  less  in  1^21  than  in  I512O.  No  cars  containing  it  being  called  to  the  at- 
tention of  market  inspectors  from  January  1,  192I  to  July  1,  19?.l.  Ho  doubt 
this  can  be  attributed  to  better  shipping  practices  and  the  mild  winter.   On 
the  other  hand,  the  mild  winter  lead  to  poor  keeping  quality  in  the  stored 
product  and  seed  planted  in  I92I  was  in  general  of  low  vitality.   This  factor, 
along  with  weather  and  soil  conditions  served  to  give  the  extremely  poor  standi 
in  many  states. 


^. 
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New  York:   Observed  in  poor  storage  houses  and  v;here  potatoes  are  shipped 
in  car  v/ith  stove.   (Chupp). 

Miohi.^an:   Important  losses  in  storage  due  to  poor  ventilation  in  pits 

and  warehouse  bins.  Poor  stand  in  part  due  to  seed  of  low  vitality. 
(Goons). 

Morth  Dakota :_  Unimportant.  (Couey). 

V/ashinf,ton:   Five  cases.  (Dana). 

Heat  necrosis  of  unknown  cause  was  reported  from  California  (l.Iilbrath) 
from  spring  crop  fields  in  sauthern  California.   The  loss  for  the  state  v/as 
given  as  '^%,    but  as  much  as  GoTj  was  observed  in  one  field. 


DISEASES  0?  TOI.IATO 


Leaf  spot  caused  by  Septoria  lycopersici  Speg. 


oevere 
V  ;  lode  rate 
-Slight 


Fig.  7^-   Inportance  of  Septoria  leaf  spot  of  tomato,  l'^21. 
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The  Survey  records  contain  reports  of  this  disease  from  every  state  in 
the  Union  except  Oregon,  Montana,  Idaho,  Wyoming,  Nevada,  Utah,  Arizona,  and 
New  Mexico.   The  disease  was  reported  from  practically  the  entire  range  last 
year  and  was  said  to  be  severe  in  Maryland,  Virginia,  V/est  Virginia,  North 
Carolina,  and  Kansas. 

Table  66.   Estimated  percentages  loss  from  tomato  leaf  spot,  1^21 


State 

Percent  loss 

*  State 

Percent  loss 

New  York 

Pennsylvania       : 
Maryland           : 
Virginia 
V/est  Virginia 

'•                    3         : 
1-2        : 
25 

30*        : 
2^ 

:  North  Carolina 

:  Texas 

:  Indiana 

:  Iowa           ! 

:  Kansas 

10 
3 

>                5 

2 

10 

♦General  and  severe  as  usual. 

The  follov/ing  comments  are  of  interest.   (For  others  see  PI.  Dis.  Bui. 
5:  8l,  llG.   Sept.  1  and  Oct.  1,  1921.) 

United  States  (General) :   Septoria  lycopersici  frequently  kills  the 
blossoms  but  I  doubt  that  it  causes  much  if  any  shedding  of  the 
fruit,  (p.  J.  Pritchard). 

Pennsylvania;   Serious  stem  injury  at  about  the  time  of  fruit  maturity. 
(Orton  and  Thurston). 

I'lev.'  Jersey;   The  Septoria  lycopersici  leaf  blight  caused  much  injury 
to  early  and  so-called  second  early  tomatoes  in  New  Jersey  dur- 
ing 1921.   Infection  was  irregular  in  many  localities.  In  some 
fields  the  plants  were  defoliated  before  the  fruit  matured,  caus- 
ing premature  ripening  and  shedding  of  fruit.   A  tom.ato  field  was 
examined  near  Haddonfield  on  July  28,  -  at  this  time  there  was  no 
Septoria  leaf  blight  found.   3y  August  iG,    the  leaves  of  the  same 
plants  v/ere  lOC^:.  infected  by  this  fungus,  and  a  large  percentage 
of  tiie  leaves  had  fallen.  Satisfactory  progress  was  made  in 
controlling  the  disease  with  wet  Bordeaux  sprays,  and  dust  treat- 
ment.  (R.  p.  Poole). 

Delaware:   Serious  locally  where  rainfall  has  been  heavy.  (Adams) - 

West  Virginia:   More  prevalent  than  usual  or  than  last  year;  affected 
every  plant  in  every  field  in  the  state;   loss  25%.  Caused 
destruction  of  leaves  and  stem  injury.  General,  but  most  severe 
in  lov;er  altitudes  of  central  and  eastern  sections.   Vforst  dur- 
ing August,  when  fruit  was  ripening.   Less  moisture  than  usual, 
unusually  hot.   Bordeaux  5""5"-50  with  rosin  fish  oil  soap  gave 
good  control  arxl  increased  yield,  amounting  to  from  50  to  20C^o 
in  demonstration  patches.  (Giddings). 

Indiana;   Spraying  not  practiced;   defoliation  and  consequent  sunscald 
caused  the  greatest  loss.  (Gardner)* 
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Da teg  of  first  appearance  of  tomato  leaf  spot,  1921 


May  21.,.  Wood  County,  v7,  Va. 
May  29...  Tompkins,  N-  Y. 

(Probably  carried  from  green- 
house or  seed) 
June  1...  Lake  County,  Ind. 
June  14..  Hazelhurst,  Iwiss. 


July  10 . - . 
July  23 . . . 
August  10. 
August  23- 
August. . . • 


New  Jersey 

Harrison  County,  Ohio. 

Delaware 

Windsor,  Conn. 

Port  Collins,  Colo. 


V/eather  relations 


The  leaf  spot  disease  is  known  in  general  to  be  favored  by  v;et  seasons. 
The  relation  of  rains  to  spore  dissemination  is  obvious.  Comparison  of  the 
rainfall  maps  for  July  and  August  shows  some  coincidence  of  areas  of  most 
severe  loss  and  those  of  heaviest  rainfall,  but  in  each  case  the  facts  must 
be  vievv'ed  with  regard  to  the  type  of  crop  grown  -  whether  early  or  late  canners 
is  concerned,  etc.   The  agreement  m  leports  from  Wisconsin,  Michigan,  and 
Minnesota  as  to  its  lessened  importance  during  I92I  presents  also  confirmatory 
evidence  of  the  close  relationship  between  the  development  of  this  disease  and 
weather  conditions,  but  close  study  in  a  limited  region  v/ill  probably  be  nec- 
essary to  determine  definite  correlations. 

Control  of  Septoria  leaf  spot 

The  following  statement  by  F.  J.  Pritchard  of  the  Office  of  Cotton, 
Truck,  and  Forage  Crop  Disease  Investigations,  summarizes  American  conditions 
with  regard  to  the  control  of  this  disease: 

"Spraying  tomatoes  is  practiced  to  some  extent,  but  not  general- 
ly.  The  cost  of  the  spray  outfit,  the  uncertainty  of  the  results 
because  of  the  impossibility  of  spraying  during  prolonged  periods  of 
wet  v/eather,  and  the  large  amount  of  laoor  and  team  work  involved  v/hen 
men  and  teams  are  most  needed  are  the  chief  causes  of  so  little  spray- 
ing. 

"Very  little  dusting  of  tomatoes  has  been  done,  as  dusts  have 
not,  as  a  rule,  seemed  to  be  so  effecti'^e  as  sprays.   However,  the  use 
of  dusts  needs  further  investigation,  for,  if  effective  dusting  can   be 
done  it  will  appeal  to  the  grov/er  much  more  strongly  than  spraying. 
Considerable  areas  can  be  dusted  with  a  relatively  cheap  outfit  and 
v/ith  relatively  little  labor  and  team  '..o  rk  as  compared  to  spraying." 
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Fusarium  wilt  caused  by  Fusarium  lycopersici  Sacc. 

This  disease  which  is  most  common  and  most  serious  in  the  southern 
part  of  the  country,  has  occasionally  been  reported  to  the  Plant  Disease  Sur- 
vey from  states  as  far  north  as  New  Hampshire,  Massachusetts,  Michigan,  and 
Iowa.   Somewhere  along  the  line  from  southern  New  Hampshire  westward  is  the 
"tension  zone"  for  this  species.  With  the  extremely  early  seasons  of  the  past 
yeSr  and  the  high  soil  temperature  prevailing  -  the  latter  factor  being  con- 
ceived to  be  the  chief  determinant  in  the  occurrence  of  this  disease  -  it 
was  to  be  expected  that  the  northern  range  v/ould  be  extended,  and  also  that 
the  disease  would  be  more  severe  than  usual  during  I92I.   The  following  com~ 
ments  from  collaborators  are  important  in  this  connection  (For  other  reports, 
see  PI.  Dis.  Bui.  5:  54,  81,  IIG-II7.   I921). 

New  Jersey:  The  Fusarium  wilt  of  tomatoes  is  not  widely  distributed 

in  New  Jersey.   It  is  severe  in  localities  in  Gloucester,  Burling- 
ton, and  Camden  Counties.   There  was  a  ^5/^  loss  of  large  plants 
of  the  Stone  \'ariety  in  one  two-acre  field  in  Camaen  County.  The 
infected  areas  appear  to  be  isolated  in  both  localities  and  fields 
where  the  disease  was  observed.   (R.  F.  Poole). 

Georgia;  IVilt  v/as  very  serious.  (McClintock) . 

Arkansas;  Fusarium  v/ilt  of  tomato  was  unusually  severe  even  in  sup- 
posedly resistant  varieties.  (Elliott). 

Ohio;  The  long, hot,  dry  period  has  especially  favored  the  develop- 
ment of  the  fungus  responsible  for  the  wilt  disease  of  tomato; 
losses  v/ere  serious  in  both  early  and  late  varieties.  (Thomas). 

Indiana;  Hot  early  summer  (May,  June,  and  July)  increased  the  severity 
of  tomato  Fusarium  wilt.  (Gardner). 

Michigan:  Present  in  considerable  amount  in  a  field  in  southeastern 
Michigan.  (Coons). 

Iowa;  More  than  last  year  or  the  average  year.   Serious  in  isolated 
localities.  (Melhus). 

Kansas;  More  than  last  year.   The  loss  caused  by  this  disease  has  been 

increasing  from  a  trace  up  to  5%  nov;.  As  much  as  100%  infection 

in  some  fields.   This  disease  is  becoming  worse  and  more  wide- 
spread.  (Melchers). 

Montana;  Fusarium  wilt  of  tomatoes  found.  (Jennison). 
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Table  67*   Estimated  losses  from  Fusarium  lycopersici  on  tomato,  as 
reported  by  collaborators,  192I, 


State 

percent  loss      ' 

\    State 

Percent  loss 

Pennsylvania 

Llaryland 

Virginia 

Kentucky 

North  Carolina   ; 

South  Carolina    ; 

1-2        : 

5 
30 

"i       ; 

^        : 

:  Louisiana 

:  Texas 

:  Arkansas        : 

:  Ohio 

:  Indiana 

:  Kansas 

25 

5 
10 

15 

3 

+  Severe  | 
V  Moderate  i 
-  Slii^ht  ! 
9  Very  sligh-f, 


Fig.  77*   Distri'jution  and  importance  of  Tusarium  wilt  of  tomato,  I92I. 
Dates  of  first  appearance  of  ''ilt,  1921. 


May  21...  \7ood  County,  '7.  Va. 

May  25.  ••  Uuica,  iviiss. 

June "iayne  County,  Ohio- 


June  27. ••  Clemson  College,  S.  C. 
Ju  1  y  I'") . . .  II evva rk ,  Del. 


Observations  by  Gardner  show  the  importance  of  southern  gro\/n  seed- 
lings in  introd...ciag  the  v;ilt  organism.   Every  spring  thousands  of  seedlings 
are  shipped  nor-oh  and  soil  infestation  v/if.'.  the  root  knot  nematode  and  uith 
fungous  diseases  results. 
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Indiana:   In  the  canning  crop  ivilt  was  confined  largely  to  southern 

grown  plants  imported  from  Georgia  and  Louisiana.  Caused  strong 
sentiment  among  grov/ers  against  the  use  of  southern  grov/m  tomato 
plants.   Out  of  '/d  fields  surveyed,  43  (or  ^Gfo)  shov/ed  the  pres- 
ence of  v/ilt,  35  fields  of  these  contained  southern  grown  plants, 
of  which  29  showed  wilt,  or  83%  of  the  fields  containing  south- 
ern grown  plants  showed  wilt.   In  fields  containing  both  home- 
grown and  southern  grovm  plants  the  wilt  was  usually  present 
only  in  southern  grown  plants.  (Gardner). 

Control  of  Fusarium  wilt 

The  follov/ing  general  statement  concerning  the  increasing  use  of  v/ilt- 
resistant  tomato  varieties  is  by  F.  J.  Pritchard: 

"Wilt-resistant  tomatoes  are  being  used  more  and  more  commonly 
in  wilt-infected  areas.   They  have  enabled  the  grower  of  homie  gardens 
heavily  infested  by  wilt  to  produce  an  excellent  crop  of  fruit  when 
they  obtained  little,  and  in  m.any  cases  no  fruit,  with  ordinary  com- 
mercial varieties.   They  are  gradually  invading  the  areas  of  commercial 
canners  and  are  even  used  to  some  extent  by  canners  that  are  nob  in 
wilt-infested  areas  because  of  their  excellent  yield  and  quality  of 
fruit.   As  soon  as  the  nev;  early  varieties  now  being  developed  for 
early  trucking  are  distributed,  growers  for  the  early  market  will 
also  be  able  to  use  them.   Their  more  extensive  use  is  also  made 
possible  by  several  seedsmen  who  have  listed  them  in  their  catalogs." 

The  following  reports  on  the  use  of  resistant  varieties  have  been  ob- 
tained from  collaborators: 

Maryland;   Losses  are  decreasing  on  account  of  use  of  wilt-resistant 
varieties.  (Jehle  and  Temple). 

Kentucky ;   A  strain  of  R.esistant  Stone  was  tolerant,  75'^^  harvested. 
Greater  Baltimore,  resistant  strain  was  not  resistant.  Pink 
Beauty  was  not  resistant;   Essary  v/as  fairly  resistant,  but  not 
"the  type  for  market.  (Valleau). 

Georgia;   Tests  conducted  in  Georgia  during  the  past  three  years  in- 
dicate that-  strains  developed  in  one  section  of  the  state  are 
not  equally  adaptable  to  ell  parts  of  the  state.  (McClintock-'-) . 

Mississippi:   Large  quantities  of  wilt-resistant  seed  were  again  dis- 
tributed, (ileal). 


Louisiana :   Wilt-resistant  selections  have  been  giving  excellent 

results.   Probably  about  5%  of   the  tomatoes  planted  last  year  were 
of  the  resistant  varieties-   The  percentage  will  be  larger  this 
year.   (Edgerton). 

Ohio;   Results  for  the  past  season  have  been  encouraging.  (Selby). 
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Vfestern  yellov/  blight  attributed  to  Rhizoctonia  spp.  and  Fusarium  spp. 

This  disease  was  reported  from  Idaho,  Washington,  Oregon,  anc  Cali- 
fornia as  raore  severe  even  than  in  I92O  when  more  than  IOa-  of  the  crop  was 
reported  lost-   It  seems  to  have  been  the  limiting  factor  in  tomato  produc- 
tion in  these  states.   Probably  no  disease  of  the  crop  in  the  v;est  needs 
closer  attention  in  order  to  clear  up  confusion  as  to  etiology.   A  promising 
report  of  the  marked  resistance  of  certain  varieties  comes  from  Idaho.   The 
follo'.ving  connents  of  collaborators  show  the  general  situation: 

Idaho:   Scattered  in  southern  end  of  state.   In  kitchen  gardens  as 
well  as  cor;imercial  fields.   Infection  varies  from  trace  to  5%« 
Also  common  in  Korth  Idaho.  Marked  resistance  shown  by  some 
varieties  and  selections  which  are  being  tested  by  the  Idaho 
Station.   Disease  more  severe  this  year  than  last.  (Hungerford) . 

Washington:   This  disease  is  appearing  with  its  usual  severity  in 
various  parts  of  the  state.  (Dana), 


1921. 


Oregon:   Causing  close  to  5^%  loss  in  the  region  of  The  Dalles  wluch 
is  the  main  tomato  grovring  area  of  the  state.   It  is  the  one 
chief  liraitini;  factor  to  the  successful  production  of  tomatoes 
in  that  region.  (McKay). 

California:   More  severe  this  year  than  during  the  previous  four  years. 
Controlling  factor  in  summer  crop.   About  l^/o  is  the  average  for 
the  state.   The  range  of  loss  extended  from  2  to  lOO/o  for  the 
fields  of  southern  California  and  from  2  to  15%  for  central 
California.  (Milbrath) . 

Table  G3.   Estimated  percentage  loss  from  yellow  bli^^ht  of  tomato. 


Date  of  greatest 

.  Earliest 

State 

Percent  loss 

damage 

report 

Idaho           ; 

20      : 

Augus  t              ; 

July 

'Washington 

10 

- 

August 

Oregon 

3 

.  August 

- 

California 

1^7 

.  July  1^   -  August  1^  : 

June  1 
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Early  blight  and  nailhead  spot  caused  by  Macrosporium  spp. 

Early  blight  as  a  diseased  condition  considered  apart  from  the  fruit 
disease,  nailhead  spot,  was  reported  for  the  most  part  from  the  northern 
area,  where  it  caused  serious  damage  in  only  four  states.   V/hile  nailhead 
fruit  spot  was  reported  by  collaborators  from  Florida  and  Louisiana  only, 
it  was  found  on  tomatoes  shipped  from  California,  Mississippi,  and  Texas, 
according  to  the  reports  of  inspectors  of  the  Bureau  of  Markets  and  Crop 
Estimates,-  which  are  summarized  xn  Table  69*   In  most  of  the  reports  from 
the  southern  states  v/here  nailhead  spot  occurs,  no  differentiation  v/as  made 
between  early  blight  and  nailhead  spot. 

Table  69.   Losses  from  nailhead  spot  of  tomatoes  as  3hown  by  examina- 
tion of  cars  at  destination  by  food-products  inspectors  of  the  Bureau  of 
Markets  and  Crop  Estimates,  I92I. 


Origin  of 

:  Number  of 
:  cars  with 

nailhead 

spot 

:  Average  per- 
:  centage  of 
nailhead  spot 

;   Range  of  percentage  of 
;       nailhead  spot 

shipment 

Number  cars 

:   Percent 

California 
Florida 

Mississippi 
Texas 
Mexico 
V/est  Indies 

:      1 

38     . 

2 
1 
1 
1     : 

15 
lb 

5 
11 

■  6 

10     : 

:        1    ■ 
:        1 

7 

.       1 

:        2 
;        1 

:        1 
1 

100 
:    25-50 
:     5-20 

;.  n 

11 

6 

:      10 

Number 

of  c 
of  c 

;ars  with  naj 
jars  of  tomal 

IVipaci  "^nnf".. 

....  /l/l 

Number 

:oes  inspected, . . 

402 

The  relative  importance  of  these  troubles  in  the  various  states  is 
indicated  as  follows: 

Slight  -  Rhode  Island,  Connecticut,  New  York,  Delaware,  Llorth  Carolina, 
South  Carolina,  Ohio,  Indiana,  Michigan,  V/isconsin,  Minnesota., 
Iowa. 


Moderate  -  Pennsylvania,  Virginia,  Maryland  (2%),  Missisc-ippi  (l-^%), 
Texas  (2%). 

Severe  -  Massachusetts,  New  Jersey,  West  Virginia  (lO^^),  Florida, 
Louisiana  (10%),  California  (4%). 

Tae   following  comments  from  collaborators  give  the  situation  for  I92I. 
(See  also  PI.  Dis.  Bui.  5:  54.  82-83,  II7.   I921). 

New  Jersey;  Alternaria  leaf  blight  and  fruit  rot  v/as  prevalent  through- 
out New  Jersey  in  1^21 .   The  fruit  rot  was  very  important  on  the 
last  pickings.   September  l^th,  one  field  of  late  crop  Baltimore 
tomatoes  v/as  examined  and  at  this  time  the  Alternaria  fruit  rot 
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infection  was  found  to  vary  from  1  to  21%.   The  disease  on   the 

folia^ge  cruised  much  damage  in  some  localities  but  was  of  minor 
importance  in  comparison  to  the  disease  of  the  fruit.  (Poole). 

Louisiana:   The  early  blight  of  tomatoes,  or  nailhead  spot  as  it  is 

sometimes  called,  is  a  ver'y  important  disease  in  southern  Louis- 
iana.  The  principal  damage  is  from,  the  leaf  stage  as  many  var- 
ieties are  completely  defoliated  in  the  Gulf  region.   Ilext  to 
wilt,  this  is  our  most  serious  tomato  disease.  (Edgertoii,  Jan.  l^, 
1922). 

Texas;   Prevalent,  2%   loss.  (Taubenhaus) . 

Indiana ;  Kot  important.  'Jorse  in  southern  Indiana.  Serious  in- 
fection noted  on  staked  Bonny  Best  in  market  garden.  (Gardner). 

California ;  Early  blight  was  more  severe  this  year  than  for  four 
years.  The  disease  attacked  the  petioles  and  small  stems  as 
well  as  the  leaves.   Loss  for  state  4>'^.   (ililbratri) . 

First  appearance  of  early  blight  of  tomato,  1921 

Fay  21 Wood  County,  V/est  Virginia 

July  15 Dela'.vare 

September  1 Madison,  V.'isconsin 

September  <3 •  •  •  Calhoun,  South  Carolina 

Mosaic  (cause  undetermined) 

There  has  been  some  question  as  to  the  potential  seriousness  of  tomato 
mosaic,  but  from,  the  results  of  recent  work  it  seems  to  be  worthy  of  close 
attention.   Gardner  and  Kendrick-^,  and  Melhus-,  have  establi3hed  the  import- 
ance of  the  comraon  perennial  solanaceous  weeds,  Phys'^.lis  spp.  and  Solanum 
carolinense,  in  carrying  the  disease  throu^'.i  the  wint'^r,  and,  as  new  lands 
are  used  for  to.";?'.toes,  in  providing  sources  of  .nfeotion  vvhich  make  the  pro- 
ductioii  of  a  crop  increasingly  difficult. 

In  1921,  tae  usual  scattered  reports  of  the  occurrence  of  mosaic  in 
greenhouses  "/ere  mace.   In  Wev?  York,  Illinois,  and  Greg  or.  it  v/as  a  serious 
disease  of  tomiatoes  under  glass,  and  in  Ohio,  while  it  occurred  locally  in 
truck  sections,  it  caused  greatest  losses  to  the  greenhouse  crop.   ChuiDp  re- 
ports as  much  as  20%   in  one  greenhouse  and  "^Gf:  in  another  in  Ithcca;  while  in 
Oregon  as  much  as  lOG/o  of  the  plants  were  affected  in  some  ho'.'.ses,  with  a 
5c  to  J'j%   reduction  in  yield,  although  the  loss  for  the  state  v/as  slight. 

The  disease  was  reported  on  field-grown  tomatoes  in  Connecticut,  Rhode 
Island,  Nev/  Jersey,  Pennsylvania,  Virginia,  l/est  Virginia,  Kentucky,  Louisiana, 
Arkansas,  Ohio,  Indiana,  lov/a,  Kansas,  and  California.   In  Connecticut,  ac- 
cording to  Clinton  it  was  lessprevalent  than  in  I92O.   In  Rhode  Island  it  v/as 
said  to  be  comiaon  ij~;  some  gardens,  but  not  gerB  rally  serious.   Cook  reports 
it  as  more  abundant  in  IJew  Jersey  than  formerly,  and  R.  F.  Poole  makes  the 
folio./ ing  statement  concernirig  conditions  in  that  state: 
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"The  mosaic  and  filiform  disease  of  tomatoes  is  pre^'-alent  and 
the  cause  of  heavy  losses  in  all  localities  of  Tew  Jersey.   The  dis- 
ease has  persistently  caused  heavy  losses  of  tomatoes  growing  in  the 
field  and  al'j,o   in  the  greenhouse.   The  latter  crop  has  been  very 
largely  abandoned  in  some  localities.   Aphid  infestation  of  tomatoes 
has  been  important  on  tomatoes  in  this  state  for  several  years.  This 
infestation  is  no  doubt  related  to  the  amounts  of  clistribution,  preva- 
lence, and  loss  due  to  mosaic  and  filiform." 

Thurston  and  Orton  report  a  field  in  Center  County,  Pennsylvania, 
v;hich  showed  100%  mosaic.   P.  J.  Pritchard  states  that  most  fields  at  the 
Arlington  Experimental  Farm  shov;ed  100%  of  the  plants  affected  by  mosaic 
The  disease  is  said  to  be  of  slight  importance  in  West  Virginia-   Valleau 
reports  lOC^  infection  at  the  Experim.ent  Station  in  Kentucky,  Edgerton  states 
that  the  disease  was  very  coiTimon  and  serious  in  nearly  all  tomato  plantings  in 
Louisiana.   Elliott  says  that  the  disease  was  less  prevalent  in  Arkansas. 
Gardner  considers  tae  disease  worse  in  Indiana  than  it  v/as  in  15)20  and  states 
that  it  is  a  serious  factor  in  the  canning  crop,  due  to  early  infection  v/hich 
reduced  the  yield-   Mosaic  was  a  very  important  trouble  in  Iowa,  according  to 
Melhus,  and  Melchers  reported  it  as  very  comnion  and  causing  loss  of  production 
in  most  fields  in  Kansas.   L.  G.  Milbrath  states  that  mosaic  is  on  the  increase 
■in  California.   The  symptoms  extend  from  the  fern  leaf  condition  to  mottling 
and  rolling.   Affected  plants  set  little  fruit. 

Losses  reported  by  collaborators  were  as  follov;s:   Hev/  York,  trace  to 
5%  (greenhouse);   Arkansas,  3%:   Indiana,  2%-.      Iowa,  11%:   Oregon,  slight 
(greenhouse);  California,  1%. 

The  disease  was  first  observed  on  the  following  dates: 

February  24 Ithaca,  i^'ev/  York  (Greenhouse) 

April  13 Riley,  Kansas 

May Louisiana 

May Corvallis,  Oregon  (Greenhouse) 

June  10 Lafayette,  Indiana 

August Vi'estville,  Connecticut 

Literature  cited 


1.  Gardner,  M.  V/.  and  Janes  B.  Kendrick.   Overwintering  of  tomato 

mosaic.   (Abstract)  Phytopath.  12:  4I-42.  Jan.  I922. 

2.  Melhus,  I.  E.  Mosaic  studies.   (Abstract)  Phytopath.  12:  42. 

Jan.  1922. 

■Late  blight  caused  by  Phytophthora  infestans  (Mont.)  De  Bary 

No  report  of  this  disease  given  extends  the  range  published  in  last 
year's  report.   The  hot,  dry  season  v/as  comr.only  reported  as  being  respons- 
ible for  lessening  its  prevalence.   The  xollo'.ving  comments  from  collaborators 
are  of  interest: 

Pennsylvania:   Reported  only  from  Luzerne  County  this  year.  (Thurston 
and  Orton) .      ' 
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West  Virginia;  Much  less  than  last  year,  causing  slight  reduction  in 
yield.   The  range  was  local  in  the  higher  altitudes  of  Tucker 
and  Upshur  Counties.   First  seen  August  I5  in  Upshur  County. 
Good  control  obtained  with  Bordeaux  ^-^-^O.   (Giddings). 

North  Carolina :  Very  destructive  in  mountainous  sections  at  eleva- 
tions aoove  5»000  feet.  (Foster). 

According  to  Colin  G.  V/elles-^,  late  blight  of  tomato  is  an  important 
disease  in  the  Philippine  Islands,  at  Trinidad  in  the 'Mountain  Province. 
(See  also  under  potato  mosaic). 

Literature  cited 
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Bacterial  wilt  caused  by  Bacterium  solanacearum  EPS 

This  disease  was  reported  as  doing  slight  damage  in  a  number  of  the 
southeastern  Coast  States.   In  loss  of  production  it  v/as  pronounced  less 
important  in  I92I  than  in  the  prcCO'ling  season. 

E.  p.  Smith-'-  states:   "In  th-:  United  States  it  occurs  from  Maryland 
and  Hew  Jersey  s ou.th  to  Florida,  Cuba,  and  Porto  Rico,  but  its  northern  and 
western  distribution  in  this  country  are  unknown.   It  seems  to  thrive  best 
in  the  eastern  United  States  in  v/ashed  river  sands." 

The  accompanying  map  (Pig.  7^^  summariz.es  the  distribution  records  of 
the  Plant  Disease  Survey. 


R  -  reported 


\   / 

GH  -  greenhouse  occurrence 


PI: 


Pig.    7<3.      Distribution  of  bacterial  wilt  of  tomato 
mt  Disease  Survey,    I903-I92I. 


0  -  bccjirred    in 
reported 


1921 
to  the 


326 


TOMATO  -  Bacterial  wilt 


The  damage  done  in  152I  was  slight,  v/ith  the  possi'ble  exception  of 
the  Forth  Carolina  -iirop,  as  is  evidenced  by  the  following  comments  of  col- 
laborators: 

Connecticut;  One  doubtful  case.  (Clinton)* 

Vir.^inia;   Occasional,  severe  when  it  does  occur#  (Promme). 

Kentucky;   One  suspected  case.  (Valleau). 

North  Carolina;  Destructive  in  several  counties.  Five  percent  loss. 

(Foster). 

South  Carolina;   Greatest  loss  is  due  to  necessity  of  leaving  tomatoes 
completely  off  infected  soil.  (Ludwig). 

llorthv/estern  half  is  heavily  infested.  (P.  J.  Pritchard). 

Florida ;   Slight  in  amount,  complete  loss  in  some  fields.  (Burger). 

Mississippi;  One   field  observed.  (Weal). 

Ohio;   Less  frequent;  present  ir  limited  extent  in  all  greenhouses, 
less  serious  in  field.  (Selby). 

California;  Mot  observed;  may  be  present.  (Milbrath). 

Literature  cited 
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31os3ora-end  rot  (non-parasitic) 

The  distribution  of  blossom-end  rot  in  1^21  is  indicated  on  the  ac- 
companying map  (Fig.  7S'^*   ^'^  "/ill  be  noted  that  Arizona  reported  it  as 
occurring  in  I92I  for  the  first  time. 

In  some  sections  hign  temperature  and  drouth  made  this  disease  severe, 
but  in  the  majority  of  tomato  gro'w'in^^  sections  the  drouth  was  broken  during 
the  tomato  ripening  period  ar.d  for  the  central-v/estern  states  blossom-end 
rot  v/as  less  than  usual*  The  di'outh  effects  seem  most  important  in  produc- 
ir^  the  break-dov/n  v/hen  operative  at  tiine  of  mar.inurn  fruit  expansion,  and 
blossom-end  rot,  while  appearing  on  fruit  of  a  certax/i  size,  may  be  totally 
absent  from  both  younger  and  older  s-^ts. 

The  comparative  prevalence  of  the  disease  and  losses  caused  by  it  are 
shown  in  Tables  7O  and  /I. 

Table  yO.Comparativc  prevalence  of  blossom-end  rot  of  tomatoes,  I92I. 


States  reporting  same  or  less  daiuage  for  1^21  ; 
than  for  1^20 

:  States  reporting  more  loss 
in  1921  than  in  1^20 

Vermont,  Pennsylvania,  Virginia,  V/est  Vii-ginia; 
Ohio,  Indiana,  Illinois,  Wisconsin,  Minnesota; 
Iowa,  riorth  Dalcota,  Kansas,  Idaho,  7ashington: 
and  Calif ozinia.                          ; 

:  IJew  York,  South  Carolina, 
:  Georgia,  and  Mississippi. 
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Table  "Jl,      Losses  caused  by  blossora-cnd   rot  of  tomato,    as   estimated 
by   collaborators,    I52I. 


State 

'   Percent  of  Crop 

[*  State 

'   Percent  of  Crop 

New  York 

3-10 

:    Indiana 

.2 

South  Carolina 

5 

:  Iviinjiesota                    : 

t 

Georgia 

20                   : 

:    Iowa 

1. 

Mississippi 

20 

:    Kansas 

1. 

Texas                            ; 

4 

:    Oregon                         : 

Slight 

Arkansas                      : 

3 

:   California                 ; 

6. 

Ohio                             : 

1-2                    : 

I 


Numerals  -  perQent  loss 
L  -  local 


'G  -  general 
*  -  occurrence;  no  other  data 


Fig.  79*   Occurrerice  of  and  losses  from  blossoui-end  rot  of   tomato  as 
reported  to  the  Pliant  Disease  Survey,  r>21. 

Dates  of  first  appearance 

June  23. .  . -Freewater,  Oregon    August  2^ Madison,  'Jisconsin 

July  11. .. .Chautauqua,  Kansas   September  l^- •• Tucson,  Arizona 
July  14 Stark  County,  Ohio   September  2^.  .  .."urlington,  Vernont 
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Varietal  differences 

Ko  special  reports  on  varietal  resistance  were  made  by  collaborators. 
In  response  to  a  questionnaire  it  was  brought  out  that  Bonny  Best,  although 
commonly  considered  resistant  to  blossom-end  rot,  did  not  seem  especially 
so  in  many  sections  this  year.  Growers  in  the  South  are  interested  in  a 
variety  called  "Gulf  State",  which  is  resistant  to  blossom-end  rot  and  to 
weather  cracking  (catface).   The  following  ccmments  are  illuminating: 

Virginia:   It  is  the  general  opinion  among  the  growers  that  Bonny 

Best  is  quite  resistant  and  this  variety  is  planted  for  canning 
purposes  in  the  Roanoke  section  for  this  reason.  (Fromme). 

Tennessee:   It  nay  be  stated  that  Professor  Essary's  selection  of 

wilt-resistant  tomato  from  Livingston's  Beauty,  had  been  selected 
also  for  blossom-end  rot  resistance,  and  according  to  some  in- 
forraation  at  hand  is  comparatively  very  little  affected  with 
this  trouble.  (Sherbakoff ) . 

Georgia;   Bonny  Best  is  not  extensively  grown  in  this  state,  but  it 
was  observed  that  the  varieties  like  Globe  were  less  subject 
to  blossom-end  rot  than  sorae  of  the  3a  rgcr  fruited  varieties. 
(McClintock) . 

Ohio:  Vfe  have  not  found  the  Bonny  Best  variety  any  more  resistant 
than  others,  and  I  do  not  knov/  of  any  variety  which  shows  suf- 
ficient resistance  to  the  point  rot  disease  to  be  worthy  of 
mention.   The  effect  of  the  dry  weather  in  some  sections  was 
manifest  after  another  fashion;  namely,  by  cracking,  both  radial 
and  circular,  of  the  skin  of  tomatoes,  especially  in  the  region 
of  the  stem,  end,  and  frequently  observed  on  all  parts  of  the 
fruit.   This  resulted  in  more  serious  losses  than  point  rot, 
and  interfered  with  marketing  because  so  many  leakers  developed. 
This  physiological  disease  was  estimated  at  4%.  (Thomas). 

Indiana:   The  Indiana  canning  crop  suffered  less  from,  blossom-end 
rot  during  the  last  seaojon  than  in  the  two  preceding  seasons- 
V»'e  had  heavy  rains  during  August  and  September,  much  heavier 
than  in  normal  years,  and  these  are  the  months  when  the  crop 
is  ripening.   I7e  have  not  noted  that  the  Bonny  Best  variety 
is  resistant  to  blossom-end  rot.   The  Horticultural  Department 
is  trying  to  develop  a  resistant  strain  of  the  Greater  Balti- 
more canning  variety.  (Gardner). 

Buckeye  rot  caused  by  phytophthora  terrestria  Sherb. 

Collaborators  reported  buckeye  rot  from  Tennessee  and  Indiana. 
Sherbakoff  states  that  Tennessee  tomatoes  suffered  mostly  from  buckeye  rot, 
brought  about  by  a  prolonged  rainy  spell  at  a  tine  when  most  of   the  fruit 
was  set.   The  loss  for  the  state  was  placed  at  approximately  lOfo-   The  dis- 
ease was  not  so  important  as  wilt  or  Septoria  blight.   Gardner  reports  the 
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disease  as  destructive  in  a  garden  at  Lafayette,  Indiana,  appearing  August  1 
and  doing  greatest  damage  in  September.   Excessive  rainfall  favored  the  dis- 
ease- Pritchard  reports  this  rot  as  occurring  in  small  amounts  in  most 
fields  at  the  Arlington  Experimental  Farm.   In  one  field  at  least  50  or  Gofo 
of  the  fruit  was  infected  during  a  wet  period. 


Damping-off  caused  by  Pythium  spp. 

Daiuping-off  doubtless  occurred  here  and  there  in  the  various  states, 
.but  is  reported  only  from  Connecticut  where  it  occurred  April  11  nt  IVestville, 
In  this  connection  it  is  important  to  call  attention  to  recent  contributions 
from  en  English  v/orker.  W.  P.  Bewley^'^  reports  control  by  watering  with  a 
copper  sulphate  and  ammonium  carbonate  compound.   The  original  should  be  con- 
sulted for  details.   He  also  indicates  the  possibilities  of  introduction  of 
the  organism  v/ith  the  seed. 

Jiterature  cited 


1.  Bewley,  W.  F.  "Damping  off"  and  "foot  rot"  of  tomato  seedlings. 

Ann.  Appl.  Eiol.  'J:      I56-I72.  Dec.  I92O. 
2. Control  of  "damping  off"  and  "foot  rot"  of  tomatoes 

Jour.  "lain.  Agr.  Gt.  Brit.  28:  G53-654.  Oct.  l^^'l. 


Phoma  rot  caused  by  Phoma  destructiva  Plowr. 

Phonia  rot  v/as  reported  only  from  Couth  Carolxra  and  "est  Virginia, 
occurring  locally  m  00th  states.   This  disease,  which  may  be  minor  in  the 
state  of  origin,  becomes  very  im.portant  with  tomatoes  in  transit  as  is 
evidenced  by  th.e  accompanying  table  (Table  72)  showing  market  losses. 

Table  72*   Losses  from  Phoma  rot  caused  by  Phoma  destructiva,  a? 
shown  by  examination  of  cars  at  destination  by  food-products  inspectors  of 
the  Bureau  of  Markets  and  Crop  Estimates,  I92I. 


Ho.  of 

Average  : 

Range  of     : 

Origin  of 

rears 

percent- 

percentage of 

>  Remarks  as  to  seriousness  of 

shipm.ent 

■7ith 
decay 

age  of   : 
decay 

decay 

decay 

IJo.cars:  Percent 

Arizona 

:    1 

G 

1 

6  ' 

California 

:   IS 

20  • 

2 

'    77-95 

Some  Rhizopus  rot  present 

6 

15-30 

:Associated  with  other  decays 

r 

:    3-12 

!i          It      ir       M 

5 

2-/- 

II         «      n               »f 

Florida 

lib 

12 

1 

33 

Some  Rhizopus  rot  present 

■   25 

'   "^^"^5 

Associated  with  other  decays 

64 

5-iu 

()       II     »i     ti 

2G 

:    2-d 

Illinois 

:    1 

.    8 

1 

6 
u 

P'-.oma  and  soil  rots,  advanced 

Maryland 

:    2 

39 

:    2 

A-ZQ„. 

■Mostly  anthracnose  in  one  car 
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:Wo.-of 

: Average 

:    Range  of 

Origin  of 

:cars 

t  percent- 

:  percentage  of 

:  Remarks  as  to  seriousness  of 

shipmcrit 

:with 
:decay 

rage  of 
decay 

:     decay 

decay 

.No. cars:  Percent 

Mississippi 

■      25 

G 

:    10 

=    5-15 

15 

2-4 

2-8 

Associated  with  other. decays 

Tennessee 

3 

5 

Texas       ; 

11 

:   10   : 

3  : 

:    6-20   < 
2-4   . 

Associated  with  other  decays 

Mexico      ; 

10  : 

7   = 

10  . 

2-20 

y/est  Indies  : 

2  : 

23    : 

2  : 

11-35  ■ 

Unknown     ; 

2  : 

3    : 

2  : 

1-6  • 

Total  number  of  cars  with  Phoraa  rot 1^2 

Total  number  of  cars  of  tomatoes  inspected 712 


Bacterial  spot  caused  by  Jiact-erium  vesicatorium  Doidge 
(Bacterium  exitiosum  Gardner  &.   Kendrick) 

This  disease  whose  causal  organism  was  described  almost  simultaneous- 
ly by  Miss  Doidge  and  by  Gardner,  is  given  here  under  the  prior  name. 
Gardner  states,  "Miss  E.  M.  Doidge  published  a  few  months  ahead  of  us.  The 
organism  is  the  same,  hence  her  binomial  takes  precede):ice. " 

Distribution  in  general  has  been  southern  extending  as  far  north  as 
central  Michigan.   It  is  reported  in  I92I  as  less  important  in  Indiana  than 
in  previous  years,  causing  ..2%  loss.   It  was  found  in  eleven  out  of  76  fields 
in  central  Indiana,  putting  in  its  first  appearance  on  July  2  in  Hov/ard 
County.   Seed  disinfection  is  reported  as  giving  fair  control.      The 
disease  caused  considerable  injury  in  greenhouses  in  Kansas  according  to 
Melchers. 

Milbrath  of  California  reports  a  similar  spot  as  causirig  .1%   loss 
in  California. 


disease: 


The  following  references  v/ill  give  access  to  the  ■  literature  on  this 


Doidge,  E.  M.   A  tomato  canker,   Ann.  Appl.  Biol.  J:   407-43O.  Illui 
pi.  xxvi.  Pebr.  I92I,  no.  4.   References:  p.  429-43O- 

Gardner,  Max  Vf.  and  James  B.  Kendrick.   Bacterial  spot  of  tomato. 
Jour.  Agr.  Res.  21;  123-I56.  April  I5,  I32I. 


V*'intcr  blight  (cause  unknown] 

V'/inter  blight  (also  called  stripe  or  streak)  was  reported  from  New 
York,  New  Jersey,  Pennsylvania,  Michigan,  and  Ontario.  In  general  it  was 
confined  to  t'.ie  greenhouse  crop.  No  figures  on  loss  are  .^iven  by  collabora- 
tors, but  past  records  for  Pennsylvania  and  Michigan  indicate  the  disease 
may  be  serious.  Stone  and  Hov;itt3  state  that  the  disease  is  common  in 
tomatoes  under  glass  in  Ontario,  often  causing  serious  losses  and  in  some 
instances  making  the  production  of  a  profitable  winter  crop  of  tomatoes 
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impossible.  They  report  that  no  pa thogerfe  seems  responsible  and  that  the  dis- 
ease is  a  result  of  soil  conditions.  "During  the  past  five  years  almost  uni- 
formly satisfactory  results  have  been  obtained  in  the  control  of  this  disease 
by  the  addition  of  phosphoric  acid  and  potassium  to  the  soil." 

A  similar  disease,  of  considerable  importance  in  England,  has  been 
attributed  by  Paine  and  Bewley-^*^  to  Bacillus  la  thyri  Manns  &  Taub. 

Recent  literature 

1.  Bewley,  V/.  F.   Stripe  disease  of  tomato.  Nursery  and  market  garden. 

Ind.  Dev.  Soc.  Exp.  &  Research  Sta.  Ann.  Rept.  1^20:  44.  I92I. 

2.  Paine,  S.  G.  and  W.  P,  Dev/ley,   Studies  in  bacteriosis.  IV.  - 

"Stripe"  disease  of  tomato.  Ann.  Appl.  Biol.  6:  183-202.  PI.  6-9, 
5  fig.  1913.  (Abstr,  by  G.  R.  Bisby  in  Bot.  Absts.  5:  Entry  75G. 
Aug.  1920.) 

3.  Stone,  R.  E.  and  J.  E.  Howitt.   Experimajits  with  winter  blight  or 

streak  of  tom.atoes.  (Abstract)  Phytopath.  12:  41*  J^"*  1922. 

Leaf  mold  caused  by  Cladosporium  fulvum  Cke. 

Cladosporium  fulvum,  which  has  previously  been  reported  to  the  Survey 
from  all  except  the  mountainous  western  states  was  reported  in  I92I  from  both 
field  and  greenhouse  in  its  usual  range*  Browning  of  Rhode  Island  found  the 
disease  in  some  gardens,  but  not  as  conspicuous  as  last  season.   Leaf  mold 
caused  considerable  defoliation  in  the  fields  at  the  Arlington  Experimental 
Farm  during  the  past  two  years,  and  at  the  Experiment  Station  m  Kentucky  in 
1921,  according  to  Pritchard  and  Valleau,  respectively.  Dana  reported  it 
from  Walla  V/alla  County,  V/ashington.  Michigan,  Indiana,  Iowa,  and  Ohio  re- 
ported the  disease  on  the  greenhouse  crop.   In  Ohio  the  disease  was  of  consider- 
able importance  as  usual  in  hothouses,  and  was  invariably  noticed  to  be  serious 
when  ventilation  was  inadequate,  according  to  R.  0.  Thomas.  Gardner  reports 
that  leaf  mold  is  serious  only  in  greenhouses  in  Indiana.  Coons  states  that 
the  greenhouse  crop  in  Michigan  was  cut  off  one  month  early  by  a  sudden  out- 
break of  the  disease  which  checked  the  crop  early  in  July  and  caused  a  much 
greater  loss  than  usual.   The  disease  is  not  commonly  held  in  the  proper  light 
by  gaidoiers  who  usually  consider  it  unimportant,  and  make  no  effort  to  control 
it. 

Reference 

Makemson,    \'I.    K.      The  leaf  mold  of  to.iiatoes  caused  by  Cladosporium 

fulvum  Cke.     Rep.  Mich.   Acad.    Sci.    20:   309-348.   pi.   xxiii-xxxvii. 


191^ 


Fruit  rot  caused  by  Rhizopus  sp. 


Rot  of  tomatoes  cai  sed  by  Rhizopus  sp.  is  reported  from  Texas  (Rhizopus 
nigricans;  traces),  and  from  California  by  Milbrath  as  follows: 

"Rot  caused  by  Rhizopus  is  a  field  disease.  Fruit  not  only 
rots  in  the  field  but  also  carries  infective  material  from  the 
field.   Loss  in  field  about  1%." 
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Table  73*   Losses  from  Rhizopus  rot  of  tomato,  as  shown  by  inspection 
of  cars  at  destination  by  food  products  inspectors  of  the  Bureau  of  Markets 
and  Crop  Estimates,  I921, 


:Ko.of 

{Average 

:          Range   of 

Origin  of 

rears 

jpercent- 

:      percentage   of 

;    Remarks 

shipment 

:with 

:age   of 
•decay 

;               decay 

:No.cars 

Percent 

Alabama 

:        3 

9 

:           3 

'        5-17 

: Advanced   stage 

Arizona 

1 

4 

1 

4 

;Mostly   soil  rot 

California 

:      23 

.      13 

1 

77 

iMostly  Phoma   rot 

2 

:      25-30 

lAssociated  v/ith   other  decays 

lA 

.        5-18 

2-4 

•Other  decays   in  some  cars 

Florida 

'    193 

8      . 

1 

83 

.Mostly  Phoma   rot 

G 

•      25-45 

;Associated  vd  th   other  decays 

133 

5-20 

•Other  decays   in   some   cars 

53     ' 

2-4 

Mississippi 

39    : 

G 

21 

5-22      • 

Associated  v/ith   other   decays 

lu      : 

2-4      : 

II                  It           II                »i 

Nev/  Jersey 

1    : 

18 

1      : 

10 

Some   fruit   rot 

Ohio                          : 

1    : 

7        : 

1 

7 

South  Carolina    ; 

1    : 

3         : 

1 

3 

Tennessee              : 

7    : 

12         : 

1 
6      : 

30      : 

5-10 

Rhizopus   and  anthracnose 

Texas                        : 

78    \ 

11         i 

3 

.    35-50 

.Associated  with   other  decays 

17      = 

15-25 

II                  II           II               11 

42      : 

5-13 

M                              tl                  II                          tl 

iG 

2-A 

West  Virginia      : 

1 

G      \ 

1 

Generally  ccoiTrplete 

Canada                      ; 

1 

2 

1 

2      • 

Early   stages 

Mexico                      ; 

30    . 

6         : 

20 
10      : 

5-20      • 

2-A      • 

1 

Associated  with   other  decays 

V/est  Indies 

3    : 

11 

3      : 

5-15 

Unknown                   : 

2    : 

12 

2      : 

10-13 

Total  number  cars  of  tomatoes  with  Rhizopus  rot....  384 
Total  number  cars  of  tomatoes  inspected 7^2 


New  diseases 
Two  new  conditions  are  reported  by  Milbrath  from  California  as  follov/s: 

Calico  spotting,  cause  unknown.  Spotting  of  fruit  in  the  form  of 
alternation  of  red  and  v;hite  has  increased  rapidly  during  the  past  four  years, 
and  bids  fair  to  become  a  very  important  problem.  At  least  5%  -^f  sH  fruit 
produced  in  the  fields  v/as  spotted.  If  I  were  to  form  an  estimate  of  spotting 
from  the  amount  found  on  the  markets,  it  v.ould  easily  run  to  15%* 

Blossom  end  stain,  cause  unknown.   This  disease  differs  from  the  common- 
ly known  blossom  end  rot  in  that  the  affected  area  at  the  blossom  end  consists 
of  numerous  small  blotches  which  later  coalesce  to  form  a  green-yellov;  area. 
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riie  affected  portion  does  not  turn  black  as  in  the  case  of  blossom  end  rot. 
Three  percent  of  the  crop  of  the  state  was  affected. 


Other  diseases 

Anthraonoso  caused  by  Colletotrichum  phoraoides  (Sacc.)  Chester,  v/as 
reported  as  being  less  prevalent  than  usual  in  Nev/  Jersey  and  Indiana. 

Collar .rpt>  caused  by  various  fungi.  According  to  Pritohardl,  stem 
girdling  at  tie  surface  of  the  ground  may  be  caused  by  at  least  three  fungi^ 
Ve rtic illiurr.  lye opcrsic i  Pritchard  &  Porte,  Macrosporiun  solani  E.' &  M.,  and 
Rhizoctonia  solani  Kuhn.   It  vvas  reported  by  them  as  occurring  in  1*317>  191"» 
and  1^/19  i"  Maryland,  Mev/  Jersey,  and  Delav;are  in  seedbeds  and  on  ne\/ly  set 
plants.   Tae  following  additional  I92I  report  of  this  type  of  disease  extends 
the  range: 

Indiana ;  Serious  in  one  field.  Blackened  stem  lesions  at  ground 
line,  probably  result  of  seedbed  infection  v/ith  Liacrosporium 
solani  E.  a   M.   First  seen  July  G   at  Greenfield.  (Gardner). 

Literature  cited 

1.  Pritchard,  P.  J.  and  '/.  .3.  Porte.  Collar  rot  of  tomato.  Jour,  Agr. 
Res.  21:  173-184.   I.Iay  I92I, 

Stem  fiirdle  caused  by  phytophthora  (species  not  determined).   This 
disease,  newly  described  by  Reddick  (A  fourth  Phytophthora  disease  ox  tomato. 
Phytopath.  10:  528-^3'4--  Dec  I92C. )  is  reported  from  Ilew  York  as  f ollov/s : 
"One  greenhouse  crop  discarded  entirely  due  to  this  disease."  (Chuppj . 

Root  knot  caused  by  Heterodera  radicicola  (Greef  )  Miill.   Reported 
from  V/est  Virginia,  South  Carolina,  Texas,  Louisiana,  Ohio,  Arizona,  and 
Washington,  being  found  in  South  Carolina,  Texas,  Louisiana,  and  Arizona 
as  a  field  disease.   South  Carolina  (Ludv/ig)  reports  the  range  as  general 
v;ith  about  the  usual  loss.   Taubenhaus  reports  1%   loss  to  the  tomato  crop 
in  Texas.   Edgerton  of  Louisiana  reports  the  disease  as  very  serious  in  some 
localities. 

Leaf  roll  (cause  unknown).  Kew  York,  Pennsylvania,  and  Kentucky  report 
a  leaf  roll  condition  which  is  worthy  of  further  investigation.   Leaf  roll 
of  tomato  has  been  known  since  Rolfs'  earlier  studies,  but  investigation  as 
to  its  cause  has  not  been  made.   A  report  by  Giissov;  (Leaf  curling  in  tomatoes. 
phytopath.  11:  360-383.   I921).  assigns  a  leaf  roll  condition  to  unbalanced 
conditions  brought  about  by  heavy  pruning.   Regarding  this  rolling  of  leaves, 
Pritchard  of  the  United  States  Department  of  Agricilture  writes  as  follov/s: 

"The  leaf  roll  caused  oy   heavy  pruning  or  excessive  watering 
appears  to  be  only  a  physiological  reaction,  as  the  leaves  remain 
green  and  seem  to  function  normally.   This  appearance  is  very  strik- 
ing in  some  foreign  varieties  grov;n  in  the  United  States  v/ithout 
pruning  or  excessive  v/atering.   It  is  not  usually  regarded  as  a  dis- 
ease. 

"The  other  lecf  roll,  resembling  leaf  roll  of  potatoes,  is 
quite  different,  resembling  so meivhat  V.'estern  blight,  but  without 
the  yellov.'  appearance  of  the  foliage  and  the  decortication  of  the 
rootlets..  Moreover,  these  plants  are  vex^y  unfruitful." 
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Soft  rot  of  the  green  fruit  (bacterial)  caused  ^Oj'o   loss  in  hone  gar- 
dens at  Blacksburg,  Virginia,  (Fromme). 

Fruit  rot  caused  by  Glome rella  rufoaaculans  (Beok,)  S.  &  3.  v/cs  report- 
ed collected  in  a  garden  at  Ithaca,  New  York  by  L.  IvU  Massey. 

V/ilt  caused  by  Sc lerotiurn  rolfsii  Sacc.  reported  by  Edgerton  as  serious 
during  July  and  August  in  the  river  districts  in  Louisiana,  especially  the 
northeastern  portion. 

SuiTKier  blight  (cause  unknown)  was  reported  by  Milbrath  as  less  im- 
portant than  usual  in  California. 

V/ilting ,  brought  about  by  influence  of  walnut  trees,  v/as  reported  i'or 
Mew  Jersey  by  Cook  ("Jilting  caused  by  walnut  trees,  (phytopath.  11:  34^* 
1921.)  and  for  Michigan  by  Coons,  three  instances  being  seen  with  black 
walnut  and  Gulf  State  tomato  on  July  5  and  6. 

V/eather  effects  v/ere  noted  by  several  collaborators.  Many  commented 
upon  the  reduction  of  crop  brought  about  by  the  drouth.   Texas  and  Ohio  re- 
port -'blossom  drop"  as  prevalent,  dry  air  conditions  seemingly  interfering 
with  pollination. 

Sunscald  did  scxne  damage  in  Indiana  chiefly  in  opening  the  way  for 
secondary  invaders. 

Growth  cracks  and  catface.   Important  in  Indiana,  causing  loss  from 
blemishing  and  from  secondary  rots  which  followed.  Gardner  estihiates  loss 
from  catface  at  .2%  of  crop  and  from  growth  cracks  at  G%.      "Late  rains  lead 
to  cracking  and  infection."   Thomas  of  Ohio  reports  as  follows:   "Conditions 
were  much  the  same.   A  very  large  part  of  the  tomato  crop  throughout  the 
early  and  mid-season  was  lost  due  to  cracking  which  occurred  in  the  epidermis 
both  radial  and  circular,  thought  to  be  due  to  dry  v/eather.   These  resulted 
in  a  very  large  number  of  leakers  v/hich  very  seriously  interfered  with  the 
handling  and  shipping  of  the  crop."   Lutman  of  Verraont  reports,  "Skin  of 
fruit  splits  in  rings  around  stem  due  to  slow  growth  in  August  follov/ed  by 
September  rains.  Fungus  infection  follows." 

Hydrocyanic  acid  in.jury  was  described  by  Potter,  G,  P.  (Hydrocyanic 
acid  injury  to  tomatoes.  Proc.  Amer.  Soc.  Hort.  Gci»  I7:  120-12G.  1^21 )  and 
it  was  reported  by  Gardner  from  Indiana^  "Crinkling  and  distortion  of  younger 
leaves  accompanied  by  downward  curling.  Noted  follov/ing  fumigation  for 
insects." 

Tobacco  fume  in.-jury  also  was  reported  by  Gardner  as  causing  angular, 
intervenous,  white  spots  on  leaves. 
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Stem  rot  caused  by  Fusariujn  batatatis  ViToll.  and  P.  hyperoxyspprum  V/oll. 

Sv/eet  potato  stem  rot  was  probably  the  worst  disease  of  sweet  potatoes 
in  1921.   Tlie  report  for  1^20  indicated  a  smaller  loss  than  occurred  during 
the  1921  season.  Dry  weather  and  hi-^h  temperatures  are  suspected  of  being 
factors  in  increasing  the  loss  from  this  source.   The  disease  v/as  reported 
from  New  Jersey,  Delaware,  Maryland,  Virginia,  Kentucky,  Tennessee,  North 
Carolina,  Florida,  Mississippi,  Louisiana,  Texas,  Arksiisas,  Indiana,  lov/a,, 
I'iissouri,  Kansas,  and  Arizona.   The  following  table  (Table  74)  lists  the 
losses  reported: 
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Table  74'      Losses   from  stem  rot  of  sv/eet  potatoes   in  19 21,    as   esti- 
mated by  collaborators. 


Percent  loss 

•  State 

20 

New  Jersey 

15 

:  Mississippi,  Kansas 

■  10 

:  Ilorth  Carolina 

S 

'  Delaware 

6 

;  Io\/a 

5 

Maryland 

2          i 

Virginia,  Arkansas 

1          : 

Indiana 

Trace         : 

Florida,  Louisiana,  Texas 

7ne  follov/ing  statements   from  collaborators   indicate  the  conditions 
observed  in  the  different  states: 


Mississippi;     More  prevalent  than  in  I92O;      found   in  ACffo  of  the  plant 
ings   in  the   state,    affecting    lOfo  of  the  plants.      First  seen 
June   10  at  Meridian;      becordng  common.    (Weal). 


Arkansas:   Les; 


prevalent  than  last  year 
of  the  state,  affecting  up  to  25%  of  the  plants 
June.  ('lilliott). 


Found  in  75%  of  the  fields 


First  seen  in 


Indiana ;  Less  prevalent  than  last  year, 
C  ounty .  ( G-a  ran  er ) . 


First  seen  June  22  in  Boone 


Kansas:  '.Torse  this  year  taan  last.  The  disease  is  on  the  increase; 
found  in  eastern,  southern,  and  central  Kansas.  First  recorded 
i/iay  21  in  'Vyandotte  County.  (Stokdyk). 

Difference  of  opinion  seems  to  exist  among  collaborators  as  to  resist- 
ance of  various  varieties.   Cook  and  Poole^  report  that  Big  Stem  varieties 
are  more  resistant  than  smaller  stem  varieties.   However,  conditions  quite 
the  reverse  are  reported  from  Virginia  (Harter).  Ileal  reports  very  fev; 
varietal  differences  in  susceptibility  noted  in  Nancy  Hall,  Porto  Rican ,  or 
Triumph.   Stokdyk  reports  fields  of  Yellow  Jersey  and  llancy  Hall  badly  in- 
fected, while  the  variety  Porto  Rico  vms  free.  Gardner  reports  disease 
severe  in  Yellow  Jersey  but  riot  present  on  V/hite  Yams. 

Some  promise  is  given  of  control  by  seed  selection;  Cook  and  Poole 
reporting  that  seed  selected  at  digging  time  produced  slightly  better  sprouts 
than  unselected  seed  set  on  infected  soil.   Elliott  reports  that  seed  and 
slip  certification  has  established  some  dependable  sources  of  seed  and  given 
some  large  fields  free  from  v/ilt.  Neal  reports  that  the  disease  is  becoming 
Very  general  in  Mississippi  in  spite  of  quarantine  and  preventive  measures. 

Literature  cited 


1.  Cook,  Llel  T.  and  R.  P.  Poole.   Stem  rot  diseases  of  sweet  potatoes 
in  I!ew  Jersey.  Phytopath.  (Abstract)  12:  ^l*  1922. 
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Black  rot  caused  by  Sphaeronema  fimbriatum  (E-  &  H.)  Sacc. 

Black  rot  was  generally  prevalent  again  this  year,  losses  ranging  from 
a  trace  to  as  high  as  15%  of  the  crop,  as  is  shovm  in  the  following  table. 

Table  75*   Losses  fran  and  prevalence  of  black  rot  of  sweet  potatoes 
in  1921,  as  reported  by  collaborators - 


State 


New  Jersey 
Delaware 

Maryland 
Virginia 

Kentucky 

Tennessee 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Mississippi 

Louisiana 

Texas 

Arkansas 

Indiana 

Illinois 

lov/a 

Kansas 


Percent 
loss 


2 
1 
1 

5 


15 

5 

5 
2 

5 
J=3_ 


Remarks 


Abundant,  (Cook). 

Stand  cut  by  early  sprout  infection.  (Adams). 

Less.  (Jehle  and  Temple). 

Moderate  to'  severe,  especially  on  late  crop  at 

Norfolk.  (Fromme). 
Considerable.  Treated  seed  produced  fairly  clean 

crop.  (Valleau)* 
Common,  not  serious.  (Essary,Hesler,<;c  Sherbakoff ) . 
Considerable;  especially  in  storage  houses. (Foster) 
Less .  ( Ludwig ) . 
Reported. 

Prevalent  in  all  parts  of  state.  (Burger). 
Nancy  Hall  is  most  susceptible.  (Neal). 
Quite  serious.  (Edgerton). 

Mostly  storage  trouble.  (Elliott). 
Field  and  storage  rot.  (Gardner). 
Prevalent.  (Bierbaum). 


Seed  treatment  coupled  with  rigid  selection  of  blemish  free  seed-stock 
seems  to  be  of  considerable  promise  as  shown  by  favorable  reports  from  Ken- 
tucky, Georgia,  Mississippi,  Arkansas,  and  Kansas.  Neal  from  Mississippi, 
for  example,  reports  that  the  healthy  seed-stock  campaign  has  reduced  to  a 
surprising  degree  the  amount  of  infection  on  the  plant.  Strict  quarantine 
regulations  are  causing  plant  grov/ers  both  within  and  outside  of  the  state 
to  make  greater  efforts  to  produce  healthy  plants. 

Pathologists  and  inspection  officials  in  certain  Southern  states  are 
proposing  a  uniform  inspection  and  certification  system.  The  following  re- 
port by  L.  L.  Harter  outlines  the  present  status  of  the  movement; 

"With  respect  to  the  sweet  potato  seed  inspection  and  certifi- 
cation work,  I  would  say  that  I  returned  a  few  days  ago  from  the 
meeting  of  the  southern  agricultural  v/orkers  at  Atlanta,  Georgia. 
The  question  of  sweet  potato  seed  inspection  and  certification  v/as 
rather  thoroughly  gone  into  and  a  committee  v/as  appointed  to  draw 
up  a  uniform  system  of  inspection  and  certification  for  the  sweet 
potato  districts  of  the  South, 

"The  states  of  Arkansas,  Mississippi,  and  Georgia  have  already 
in  operation  a  system  of  seed  inspection.  In  the  states  of  Arkansas 
and  Georgia  it  is  voluntary,  while  in  Mississippi  it  is  oomplusory. 
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This  cornmittee  seems  to  be  of  the  opinion  that  a  ninimum  require- 
ment should  be  uniform  throughout  the  southern  states  and  that  the 
inspection  should  largely  be  voluntary.   It  is  believed  that  the 
chief  benefits  derived  from  this  system  would  result  from  the 
creation  of  a  demand  among  the  consumers  for  clean  seed-   If  a 
uniform  system  of  certification  can  be  adpoted,  to  which  all  the 
people  concerned  throughout  the  different  states  will  agree,  it 
would  enable  the  shippers  to  send  the  potatoes  or  plants  from 
one  state  into  the  other,  provided  they  carried  a  certificate 
from  the  proper  certified  officers  of  that  state."  (March  3>  1922). 

Heavy  rot  in  a  storehouse  with  forced  ventilation  system  was  reported 
by  Elliott  in  Arkansas. 

Losses  from  black  rot,  associated  in  many  instances,  to  be  sure,  with 
decays  of  other  sorts,  have  been  compiled  fror.  reports  of  car  inspectors 
(Table  'Jo).  These  reports  shovr  the  tremendous  importance  of  the  disease 
as  a  market  problem.  It  is  very  evident  that  loss  in  the  field  is  but  a 
small  percentage  of  the  total  loss  levied  upon  the  crop  from  this  cause. 
The  development  of  general  and  efficient  control  regulations  seems  well 
warranted  from  this  shov/ing  of  the  importance  of  this  disease. 

Table  7^*   Losses  from  black  rot  of  sweet  potato  caused  by  Sphaeronema 
fimbriatum  as  shown  by  examination  of  cars  at  destination  by  inspectors  of 
the  Bureau  of  Markets  and  Crop  Estimates,  I'-jZl. 


rlio.of 

Average 

:    Range  of 

Origin  of 

cars 

percent- 

percentage of 

:  Remarks 

shipment 

:with 
:decay 

age  of 
decay 

decay 

Ho. cars:  Percent 

Alabama 

1 

8 

:    1 

-      8 

:Some  Rhizopus  rot 

Arkansas 

:    2 

10 

2 

.   2-l8 

Delaware 

:    2  ; 

8 

2   : 

6-10 

Georgia 

:  lis 

13  ' 

2 

7 
9 

:  45-^3 

9-25 

2-4 

; Associated  with  other  decays 

Indiana 

1 

3 

1 

3  ' 

:Black  rot  and  foot  rot 

Louisiana      ; 

3 

4    : 

3 

2-6 

Maryland 

5  : 

3 

5   : 

2-5 

Some  Rhizopus  rot  in  one  car 

Mississippi 

1  : 

77   • 

1   : 

77 

In  large  spots 

North  Carolina 

:    1  : 

14 

1   - 

14 

:Black  rot  and  dry  rot 

South  Carolina 

1  : 

11    : 

1   . 

11   : 

Tennessee 

:    2  : 

7   ■ 

2   : 

1-13 

•Mostly  Rhizopus  in  one  car 

Texas 

:    1  : 

12 

1   : 

12   : 

Virginia 

4  ■ 

20    : 

1   : 

3   : 

70  = 

1-5   : 

Severe  decay 

Unknown 

2  : 

l6    : 

2   : 

10-22   : 

Total  number  of  cars  of 
Total  numbor  of  cars  of 


sv/eet  potatoes  v/ith  black  rot...   44 
s'.veet  potatoes  inspected.. 24-5 


Soft  rot  caused  by  Rhizopus  spp. 

Losses  from  soft  rot  are  important  in  Ilev/  Jersey,  Maryland,  Florida, 
Texas,  Arkansas,  Iowa,  and  Kansas.   Potatoes  exposed  for  sale  in  markets 
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generally  suffered  heavy  shrinkage  from  this  factor  as  is  brought  out  by  the 
inspection  reports  frora  the  Bureau  of  Markets  and  Crop  Estimates.   Research 
by  Lauritzen  and  Harter^  indicate  that  Rhizopus  tritici  and  Rhizopus  nigricans 
are  chiefly  responsible  for  the  decay,  R.  tritici  working  at  the  higher 
temperatures  and  R.  nigricans  at  the  lower,  the  two  over-lapping  between 
20°  and  30°C.   Other  species  are  also  factors  in  rotting-   Because  of  its 
temperature  relations  R.  nigricans  is  the  principle  agent  of  decay.   Elliott 
reports  that  better  storage  facilities  have  greatly  reduced  losses,  which 
may  be  high  as  is  evidenced  by  a  report  from  otokdyk  in  Kansas  that  there 
some  storage  houses  poorly  ventilated  showed  one-half  loss  due  to  this  disease. 

Recent  literature 

Cited 

1.  Lauritzen,  J.  I.  and  L.  L.  Harter.   The  species  of  Rhizopus 

responsible  for  the  decay  of  sweet  potatoes  under  storage 

conditions.  (Abstract)  Phytopath  12:  5I.  Jan-  I922, 

Not  cited 

Harter,  L.  L. ,  J.  L.  Weiraer,  and  J.  L.  Lauritzen.   The  decay 
of  sweet  potatoes  ( Ipomoea  batatas )  produced  by  differ- 
ent species  of  Rhizopus.   Phytopath.  11:  279-284.  July 
1921  (Ilov.). 

Weimer,  J.  L.  and  L.  L.  Harter.   Respiration  and  carbohydrate 
changes  produced  in  sweet  potatoes  by  Rhizopus  tritici . 
Jour.  Agr.  Res.  21:  027-635.   Aug.  1,  1^21. 

Soil  rot  caused  by  Cystospora  batata  Elliott 

Soil  rot  is  said  not  to  occur  in  Tennessee  and  Mississippi,  and  in 
Louisiana  it  was  found  for  the  first  time  this  year,  according  to  Edgerton. 
Collaborators  reported  as  follov;s: 

Delav/are:   First  observed  August  10.   Heavy  infection  on   soil  planted 
continuously  to  sweet  potato  for  ten  or  more  years.  Plants 
easily  recognized  by  retarded  grovrth  and  root  system  severely 
crippled.   In  some  fields  lOO^o  of  stand  infected.   Loss  for 
state  2%.    (Adams). 

Hew  Jersey:  Infection  about  'J'^%   in  restricted  areas.   Not  general. 
Loss  sometimes  ^0%,      (Cook). 

Maryland:   Pive-tenths  percent  reduction  in  yield  for  state-  (Temple 
and  Jehle) . 

Virginia :   Unusually  prevalent  throughout  the  state.  (Fromme). 

Louisiana:   Occasional.   First  report  in  state.  (Edgerton). 

Texas:   Trace.  One  percent  reduction  in  yield  for  state-  ( Taubenhaus ) . 

Kansas:   Only  a  trace  in  a  very  few  fields.  (Melchers). 


SV/EET  POTATO  -  Scurf 


339 


Scurf  caused  by  Monilochaetes  infuscans  Hals- 

Sweet  potato  scurf  was  present  in  practically  the  same  amount  as  in 
other  years,  producing  serious  blemish  rather  than  reduction  in  yield.   The 
figures  given  in  the  following  table  are  to  be  interpreted  from  the  point  of 
view  of  lowered  market  value  rather  than  direct  effect  to  the  crop. 


ators. 


Table  77*   Losses  from  scurf  of  sweet  potato,  as  estimated  by  collabor- 


State 

Percent  loss     ' '  State 

'  Percent  loss 

Maryland           : 

Mississippi 

Arkans'as 

•5      •:  Kansas 
;         2.       : :  Arizona 
t        :: 

,  2%  in  Arkansas  Valley 
Very  important 

Seed  treatment  was  reported  by  Elliott  as  effective  in  Arkansas.   The 
report  from  Kansas  is  the  first  for  that  state,  although  E.  A.  Stokdyk  believes 
the  fungus  has  undoubtedly  been  present  for  some  time.   It  was  first  found 
August  3  in  Reno  County.   In  Arizona,  Brown  cells  attention  to  the  relation 
of  heavy  soils  to  heavy  infection  and  reports  that  the  blemish  is  often 
followed  by  Rhizopus  rot.   The  disease  v/as  first  seen  October  26  at  Casa  Grande, 
Arizona. 


i 


Other  diseases 

V/hite  rust  caused  by  Albugo  ipomoeae-panduranae  (Schw.)  Swingle  was 
reported  as  unimportant  from  New  Jersey,  Delav/are,  and  Arkansas,  and  from 
North  Carolina  by  Foster  as  follows:   "Found  in  one  section  to  be  very 
destructive  and  causing  considerable  defoliation.   This  is  evidently  the 
first  report  of  this  disease  causing  considerable  damage." 

Leaf  spot  caused  by  Phyllosticta  batatas  Gke.  was  reported  from  South 
Carolina  as  negligible. 

Leaf  spot  caused  by  Oercospora  batatae  Ziram.,  a  very  serious  Chinese 
disease,  was  found  during  1^21  at  the  College  of  Agricultux-e  in  the  Philip- 
pine Islands,  according  to  Colin  G.  V/elles  (Philip.  Agr.  10:  253-254.  Dec. 
1921).   A  species  of  Cercospora  which  has  not  been  determined  but  is  possibly 
the  same  one  was  found  by  'Jelles  in  the  important  trucking  section  at  Trinidad 
in  the  Mountain  Province,  also,  but  it  was  not  severe. 

Mosaic  (cause  unknovn)  was  reported  from  Arkansas  by  Rosen  as  present 
to  a  limited  extent  in  almost  every  field  inspected,  according  to  G^  G.  Becker, 
Chief  Inspector,  Arkansas  Plant  Board. 

Root  rot  caused  by  Ojzonium  omnivorum  Shear  was  reported  only  from  Texas 
(very  prevalent,  loss  10;^.  -  Taubenhaus). 

L.  L.  Harter  (Farmer's  Bui.  10^9,  page  16)  makes  the  following  comment 
concerning  this  root  rot:   "Root  rot,  so  far  as  Icnown,  occurs  only  in  Texas, 
New  Ivlexico,  Oklahoma,  and  Arizona.   '.Vhen  the  disease  once  gets  into  a  field, 
a  whole  crop  may  be  destroyed-   Large  fields  have  been  seen  in  which  not  more 

than  10;o  of  a  crop  was  produced The  organism  lives  from  one  season  to  the 

next  in  the  soil  on  dead  vegetable  matter,  or  in  the  far  South  probably  on 
growing  winter  crops.   It  is  killed  by  hard  freezing,  and  this  alone  probably 
restricts  the  disease  to  the  Southern  states." 
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Foot  rot  caused  by  Plenodomup  destruens  Harter  was  reported  frora  Mary- 
land, Tennessee,  North  Carolina,  Florida,  Mississippi,  and  Kansas,  and  was 
definitely  reported  as  not  known  to  occur  in  South  Carolina,  Louisiana,  and 
Texas.   In  general,  it  v;as  of  minor  importance,  producing  loss  in  only  a  few 
localities,  for  example,  from  Tennessee  33/^°  loss  was  reported  by  Essary, 
Sherbakoff,  and  Hesler.   In  other  localities  the  loss  was  slight. 

L.  L.  Harter  (Farmer's  Eul.  IO59,  page  12)  makes  the  following  state- 
ment as  to  occurrence  and  prevalence:   "Foot  rot  is  kno^vn  to  occur  in  Virginia, 
Iowa,  and  Missouri,  and  it  is  likely  that  it  occurs  elsewhere*   Ov/ing  to  the 
fact  that  it  is  not  so  widely  distributed,  the  total  loss  that  may  be  attri^^'t- 
ed  to  this  disease  is  much  less  than  with  black  rot  and  stem  rot.   In  local- 
ities where  it  does  occur,  however,  it  produces  greater  loss  than  either  of 
these  diseases.   In  certain  sections  of  Virginia,  Ohio,  and  Iowa,  it  has  been 
estimated  to  produce  a  loss  of  5^%  of  the  crop  in  one  year." 

Rot  due  to  Trichoderma  ko»ingi  Oud.  was  reported  present  in  Delaware. 

Java  black  rot  caused  by  Diplodia  tubericola  (E.  &  E. )  Taub.  was  re- 
ported from  Texas  where  it  caused  .5%  damage. 

Rot  caused  by  Sclerotium  rolfsii  Sacc.  was  reported  from  Dallas  County, 
Texas. 

Charcoal  rot  caused  by  Sclerotium  bataticola  Taub.  was  reported  from 
Delaware  and  Texas. 

Root  knot  caused  by  Heterodera  radicicola  (Greef  )  Hull,  was  reported 
as  fairly  severe  in  Arkansas,  being  found  in  1^7"  of  the  plantings,  affecting 
on  an  average  lOfc  of  the  plants  and  reducing  the  yield  of  sweet  potatoes  for 
the  state  about  3%.  (Elliott). 

Internal  breakdcvn  (non-parasitic).  Collaborators  have  occasionally 
reported  occurrence  of  flesh  discolorations  in  sweet  potatoes  which  simulated 
conditions  known  for  other  crops.   The  following  statement  by  L.  L.  Harter 
was  made  concerning  specimens  received  frora  G-eorgia  (192O  crop):   "There  is 
a  breaking  down  of  certain  physiological  conditions  v/hich  is  not  well  under- 
stood.  The  internal  breakdown  occurs  generally  at  the  latter  end  of  the 
storage  period,  along  about  March  or  April.  No  fungus  seems  responsible. 
Certain  varieties  are  more  susceptible  to  this  disturbance  than  others." 

Similar  trouble,  knov/n  in  Illinois  under  the  name  of  "dry  heart", 
was  reported  Ivlarch  1  from  Wabash  County.   The  above  reports  concern  them- 
selves with  the  1920  crop.   Gardner  reports  an  internal  brown  spot  in  which 
small  patches  of  brown  corky  tissue  scattered  through  the  root  occur.   This 
was  collected  at  Liberty,  Indiana,  September  20,  I92I. 

Drouth  in-jury  was  reported  from  Delaware,  where  it  cut  the  yield  from 
10  to  3^%  in  some  places  during  August  and  September.  (Adams). 


1921 : 


The  following  state  handbooks  on  sweet  potato  diseases  appeared  in 

Manns,  T.  P.   The  control  of  sweet  potato  diseases.  Trans.  Penin.  Hort. 

Soc.  34:  77-80,  1921.   Some  practices  that  keep  down  diseases; 

control  of  disease  and  rots  in  sweet  potato  storage. 
Neal,  D.  C^  Diseases  of  the  sweet  poT:ato  in  Mississippi  and  their 

control.  Miss,  Agr.  Exp.  Sta.  Bui.  1^0.  16  p-  illus .  Dec  I92O. 
Taubenhaus,  J.  J.  Field  diseases  of  the  sweet  potato.   Sweet  potato 

Bui.  V.  2,  p.  1-3,  26-27.  Dec.  I92I. 
Cook,  M.  T.  and  R.  P.  Poole.  Diseases  of  sweet  potatoes.  New  Jersey 

Agr.  Exp.  Sta.  Giro.  I23.  24  p.  illus.  April  I92I. 
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Bacterial  blight  caused  by  Bacterium  phaseoli  EFS 

This  disease  continued  in  I92I  to  be  the  most  serious  menace  to  the 
bean  industry.   As  shown  by  the 
accompanying  map  (Fig.  80),  the 
disease  was  prevalent  over  the 
entire  eastern  United  States  ex- 
cept Vermont  and  New  Hampshire. 
C.  v7.  Rapp4  states  that  in  Okla- 
homa, "The  appearance  of  bacterial 
blight  as  a  serious  disease  is 
dependent  upon  weather  conditions. 
V/arm,  wet  weather  favors  its  de- 
velopment,"  The  relation  to 
temperature  \vas  well  borne  out 
in  the  experience  of  last  season 
and  in  the  majority  of  states 
there  v/as  enough  rainfall  to  in- 
sure the  strong  development  and 
spread  of  the  parasite. 

P'ig.  80.  Distribution  and 
importance  of  bacterial  blight  of 
bean  in  I92I. 


9  Very  slight 
-  Slight 
V  Moderate 


Important 
Very  important 


Table  78'   losses  from  bacterial  blight  of  bean  as  reported  by  col- 
laborators, I'^Sl. 


Percent  : 
loss     : 

state                     [ 

:  Percent 
:  loss 

■  State 

25 

■   Michigan                 : 

:    2-3 

.  Ohio 

5-10    ; 

Louisiana                : 

:     2 

■  South  Carolina 

G 

Pennsylvania             : 

1 

•  Maryland,  West  Virginia, 

5 

i'/iississippi              : 

Arkansas,  Minnesota, 

3-5   . 

Hew  York                 : 

;   l.lontana 

4 

.  Indiana                 : 

:       .5 

:  Georgia,  Wisconsin 

_3__ 

:  Morth  Carolina,  lov/a      : 

:     t 

:  Idaho.  Oregon 

Markets  inspectors  found  the  disease  in  shipments  of  oeans  from  four 
states,  viz.,  Louisiana,  3  cars  with  an  average  of  l8%  blight  spotting;  Texas, 
2  cars  with  %   average;  Alabama,  1  car  with  ^OT-;  and  Florida,  1  car  with  3%. 

Dates  of  first  appearance  of  bacterial  bli.Kht  of  bean,  1S21 


April  29.  Starkville,  Hiss. 

July  1...  Ramsey  County,  Minn, 

July  1...  Medford,  Ore. 

July iionroe  County,  Ohio 


July  12 Ifcrion  County,  Ind, 

August  G Doniphan,  Xans. 

August  8 Wyoming  County,  K.  Y 

September  20.  Newark,  Del. 
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The  followirg  comments  from  collaborators  are  of  interest: 

Nev/  York!  Kidney  types  most  susceptible  of  the  field  beans.  (Chupp). 

Delaware:   On  the  increase.  (Adams). 

Virginia:   General  -  especial  complaints  from  Orange,  Pulaski,  and 

Montgomery  Counties.  (Fromme). 

West  Virginia:   Injury  mostly  to  leaves.  (Giddings). 

Tennessee:  (Area  near  Chattanooga).  Common;  damage  about  5%. (Sherbakoff ) 

Indiana:   Most  serious  disease  of  beans.  (Gardner). 

Michigan:  Cut  crop  short,  causing  heavy  loss  in  field  of  high  promise. 
(Coons). 

Wisconsin;   State  wide.  (Vaughan). 

Minnesota :   Pound  in  75%  of  fields  affecting  75%  of  the  plants. 
(Section  of  Plant  Pathology). 

Iowa:   Less  than  last  year.  Found  in  50%  of  the  fields,  affecting 
approximately  half  of  the  plants.  (Melhus). 

Oregon:  Not  very  important;  probably  coextensive  with  host.  Kentucky 
Wonder  reported  to  be  almost  impossible  to  mature  in  Jackson 
County  because  of  blight.  (Barss). 

Quebec;   Beans  were  very  severely  attacked  by  Pseud omonas  phaseoli. 
(B.  T.  Dickson^). 

In  a  noteworthy  contribution,  Burkholder^  shows  that  bean  blight  may 
De  a  systemic  as  v;ell  as  a  local  disease  and  this  relation  must  be  considered 
in  all  control  studies.   Burkholder  also  confirms  the  observation  of  Wluncie^ 
as  to  nodal  infection  with  v/eakened  or  necrotic  nodes  and  subsequent  breaking 
over  of  the  vines  resulting.   This  condition  was  reported  in  192I  only  from 
Michigan  where  considerable  damage  of  this  sort  was  seen,  especially  with 
beans  in  locations  exposed  to  wind  sweep. 

Varietal  resistance  and  selection  of  resistant  strains  is  evidently  the 
hope  of  the  future  for  bean  blight  control.   At  present  no  very  good  leads 
exist.   Coons  reports  scarlet  and  white  runner  beans  as  apparently  resistant 
to  bean  blight  but  especially  subject  to  hopper-burn.   After  a  close  inspec- 
tion of  about  dO  seedsmen's  varieties,  grov/n  in  parallel  rows,  Gardner  reports 
that  blight  occurred  on  all,  but  that  the  variety  "Bird-eye"  was  not  heavily 
infected.  He  also  reports  what  apparently  v/as  typical  blight  on  the  follow- 
ing beans  (see  mosaic  for  scientific  names):  Mung,  urd,  and  hyacinth;  while 
no  lesions  were  noted  on  moth,  rice,  adzuki,  or  kulthi  beans  similarly  ex- 
posed to  infection. 

Rapp4  reports  the  disease  on  Phaseolus  vulgaris  and  on  the  following: 
runner  varieties  (P.  multiflorus) ,  the  two  limas  (P,  lunatus  and  P.  lunatus 
macrocarpus) .  the  pinto  (  a  type  of  P.  vulgaris) ,  and  occasionally  on  the 
black-eyed  cov/pea  (Vigna  sinensis) . 
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Anthracnose  caused  by  Colletotrichum  lindemuthianum  (Sacc.  &  Magn. )  Br.  &  Cav, 

Anthracnose  was  generally  less  important  in  192I  than  it  was  in  192O. 
Reported  then  as  causing  the  most  serious  loss  for  years  in  Hew  York,  it 
presents  in  I92I  the  interesting  result  of  still  causing  a  considerable  loss 
in  that  state  in  spite  of  weather  unfavorable  for  its  spread.   Tliis  condition 
was  due  doubtless  to  the  heavy  seed  infestation. 

Table  79*   Relative  prevalence  of  and  estimated  losses  from  bean 
anthracnose,  as  reported  by  collaborators,  I92I. 


:              Amount  compared  with 

:   Percentage 

State 

:              1920 

r        Average   year 

loss 

New  Hampshire 

«•      » 

:        Less 

«                         ^^ 

Vermont 

:            Less 

:        Less 

■         1-5 

New  York 

:            Less 

:        I^ess 

3-5 

Nev/  Jersey 

!             Less 

:        Less 

:            2 

Pennsylvania 

About  same 

:        About  same 

•             5 

Maryland 

Less 

Less 

1 

Virginia 

;                —    — 

About  same 

;                      _ 

West  Virginia                       : 

Less 

Same 

:            2 

Mississippi                           . 

Less 

Less 

2 

Louisiana                                 ; 

About  same 

About  same 

2-5 

Texas 

.  —                   * 

•-•      — 

1 

Arkansas                                  : 

..  *.                   • 

-   _ 

1 

Ohio 

Less                 : 

Less                         ! 

5 

Illinois                                  ! 

Same                 : 

Same                         : 

t 

V/isconsin                                • 

Less                 : 

Less                        : 

t 

Minnesota                                . 

Less                 : 

Less                        : 

0 

North  Dakota                         : 

Same 

Same                         : 

_ 

Iowa                                          . 

Less                 : 

Less                         : 

.5 

Kansas                                      : 

—  -. 

.  — .                            • 

t 

Oregon 

-   -                     : 

-   -                              : 

t 

Anthracnose  spotting  occurred  on  string  beans  in  10  of  the  I08  cars 
inspected  by  the  Bureau  of  Markets  and  Crop  Estimates,  from  the  following 
states:   South  Carolina,  4  cars  with  an  average  of  3%  anthracnose;  Mississ- 
ippi, 2  cars  with  G%',    Louisiana,  2  cars  with  14%;  and  Texas,  2  cars  with  2f'o. 


Dates  of  first  appearance  of  bean  anthracnose,  1921 

May  G....  V/iggins,  Miss. 
June  17.,  Portsmouth,  N.  H. 
July  1...  Medford,  Ore, 


July  Rocky  Ford,  Colo. 

August  1..  Madison,  V/is. 
August..,.  V/ayne  County,  Ohio. 
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For  comments  of  collaborators  see  PI.  Dis.  Bui.  5'  34»  5^/  ^^»  ^5»  ^^^' 
1921, 

Breeding  for  disease  resistance  carried  on  in  many  experiment  sta- 
tions promises  successful  results.   Investigational  work  reported  from  the 
Cornell  Agricultural  Experiment  Station^'^  and  from  the  Michig&n  Agricultural 
College  indicates  progress. 
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Rust  caused  by  Uromyces  appendiculatus   (Pers.)    Lev, 

Rust, causing   a   spotting   of  the  leaves   and   sometimes   the  pods,    v/as 
reported   from  Nev;  York,    Pennsylvania,   Delav/are,   Maryland,    Virginia,    V/est 
Virginia,    Tennessee,   North  Carolina,    South  Carolina,   Florida,    Mississippi, 
Louisiana,    Ohio,    Indiana,   Michigan,    Wisconsin,   Minnesota,   Colorado,    Oregon, 
California,    and  the  Philippine  Islands^.      The  follov/ing   states   report  def- 
initely that  the  disease  v/as   not  observed:      Vermont,   New  Hampshire,    Arkansas, 
and   lov/a. 

Table  80.      Losses  from  rust  of  bean,    as   reported  by   collaborators,    I92I. 


Amount  of  loss 


Slight   (trace  or 
negligible) 


1% 


State 


Ivlassachusetts,  New  York,  Pennsylvania,  Maryland,  V/est 
Virginia,  Tennessee,  North  Carolina,  Ohio,  Michigan, 
Vasconsin,  Minnesota,  Colorado,  and  Oregon 

South  Carolina,  Mississippi 

California  .    , 


Dates  of  first  appearance  of  bean  rust,  1921 

May Jackson,  Miss.  August Rocky  Ford,  Colo. 

July  1 Mediord,  Jackson  Co.,  Ore.   September  1..  California 

August  3...  Greenv/ood,  S.  C  September  1..  Madison,  V/is. 

August  20..  East  Lansing,  Mich.         September  6..  Onondaga  Co.,N.Y. 
August V/ayne  County,  Ohio  September  30-  V/yoming,  Del- 

Interesting  notes  concerning  varietal  susceptibility  are  available   ^ 
from  several  observers.   In  this  connection  the  lists  of  Promme  and  Wingard 
should  be  considered.   Many  collaborators  report  the  Kentucky  V/onder  as  lead- 
ing in  susceptibility  as  v/ill  be  seen  from  the  follov/ing  quotations: 
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New  York;  Mostly  on  pole  beans  or  coming  late  on  a  few  field  beans. 

Onondaga  County:   Severe  on  Kentucky  Wonder  pole  beans.  (Chupp)^ 

Delaware;   On  white  shell  beans.  (Adams). 

V/est  Virginia;   Pole  beans  affected  mostly.   Quite  common  on  Kentucky 
Wonder.  (Giddings). 

Tennessee;   Bean  rust  was  common,  more  damaging  to  pole  varieties. 
(Sherbakoff ). 

South  Carolina;  V/hite  Kentucky  V/onder  is  susceptible  to  some  extent. 
( Ludwig ) . 

Florida:   Some  rust  on  Kentucky  Wonder.  (Burger). 

Louisiana:   In  general  the  .bush  beans  (snaps)  are  resistant.  The  one 
with  which  v/e  have  th-e  most  difficulty  is  the  Kentucky  IVonder. 
This  variety  is  frequently  killed  by  the  rust.  (Edgerton). 

Indiana:   The  follov/ing  report  of  the  results  of  experiments  conduct- 
ed by  E.  B.  Mains  at  Purdue  University  was  received  through 
Gardner: 

The  varietal  susceptibility  of  beans  in  the  rust  experiment- 
al plot  at  Lafayette  in  1^21  was  as  follows: 

Not  affected.  Pencil  Pod  Wax,  Hodson  Wax,  V/ardwell's  Kid- 
ney Wax,  Red  Kidney,  Saddle  Back  V/ax,  Rust  Proof  Golden  V/ax, 
Mohawk,  Golden  Eye  V/ax,  Stringless  Refugee,  Valentine  V/ax,  Black 
Valentine,  bwarf  Horticultural,  Bird's  Eye,  Mexican  Red,  Currie 
Rust  Proof  Black  V/ax,  Improved  Goddard,  Yellow  Eye,  Iviasterpiece 
Dwarf,  New  Pearl,  Webber  V/ax,  California  Rust  Proof,  Detroit  Wax, 
Hodson  Green  Pod,  liay  Queen,  Trucker's  Reward,  Refugee  (lOOO-l) 
Horticultural  Pole,  Wren  Egg,  Marblekead  Pole,  Home  Sweet  Home. 

The  follov/ing  beans  belonging  to  other  species  (see  mosaic 
for  scientific  names)  were  not  infected;  Hyacinth,  adzuki,  urd, 
kulthi,  rice,  mung,  and  moth. 

Slifthtly  infected;  Michigan  '/Vhite  Wax,  Pull  Measure, 
Bountiful  Stringless,  Early  Red  Valentine,  Currie  Golden  Wax, 
Keeney's  Stringless  Refugee,  Green  Seeded  Flagolet,  Improved 
Golden  V/ax,  Dwarf  Horticultural,  V/hite  Kidney,  French  Horticul- 
tural. 

More  or  less  heavily  rusted:   Black  Turtle  Soup,  Robust  Pea, 
New  McCaslan,  Pinto,  Lady  V/ashington,  Boston  ilavy,  Snowflake, 
White  Creaseback,  Burger  Green  Pod,  McCaslan  Pole,  Golden 
Cluster,  V/hite  Dutch  Caseknife,  Powell's  Prolific,  l/hite  Kentucky 
Wonder,  Tennessee  Green  Pod,  Kentucky  Wonder  Wax,  Kentucky  V/onder. 

California:   Among  varieties  found  affected  were  Black  Eye,  Lady  V/ash- 
ington,  French  V/hite,  Red  Valentine,  and  Pink.  (Milbrath, July  l). 
Black  Eye,  Pink,  Yellow  Eye,  Valentine  particularly  suscept- 
ible.  (Milbrath,  final  report). 

Philippine  Islands  (Trinidad,  Mountain  Province,  December);  This  rust 
is  very  serious  at  the  present  time  and  according  to  Mr.  V/right 
(Supt,  of  the  Trinidad  Farm  School)  becomes  widespread,  attacking 
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all  varieties  with  one  exception. 
vulgaris.  (Colin  G.  Welles^). 


red  variety  of  P. 
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Mosaic  (cause  unknown) 

Mosaic  v;as  reported  from  the  extreme  eastern  and  western  parts  of  the 
United  States  and  from  Quebec-^  to  Louisiana.  Being  seed-borne  it  may  be 
expected  to  have  a  range  practically  coextensive  with  the  crop,  although  as 
evidenced  by  reports  from  some  collaborators  it  was  not  seen  or  was  masked 
by  weather  effects  last  season  in  some  regions. 

The  importance  of  the  disease  in  192I  is  indicated  in  Table  81. 

Table  8I-   Estimated  losses  from  bean  mosaic,  I92I. 


Amount  of  loss 


Not  observed 

Slight 

Considerable 

Severe 

t 


&-3% 
1% 


states   reporting 


Vermont,   New  Hampshire,   West  Virginia,    South  Carolina, 

Texas,    Ohio 
Massachusetts,   Connecticut,   North  Carolina,   Washington 
Mississippi 
i  California 
Michigan,   Wisconsin,    Kansas 
Louisiana,   Minnesota,   Montana 
Georgia,   Arkansas,    Indiana,    Iowa 
Pennsylvania 
Nev/  York 
Oregon 
Idaho 


Collaborators  copnent  as  follows   (see  also  PI.   Dis.   Bui.   5:   34*   50> 

63,  86,  102,  1921). 

Connecticut:  One  report;  July  7  At  V/hitneyville,  where  the  disease 

was  found  on  Hodson  V/ax  (^0%)  and  on  Old  Homestead  (10%)  .(Clinton). 

Hew  York;  Probably  same  as  last  year;  less  important  than  several 
seasons  ago.  There  has  been  a  continued  reduction  in  acreage 
of  susceptible  varieties.  (Chupp). 

Since  most  of  the  pea  beans  grown  are  the  Michigan  Robust, 
the  mosaic  was  not  a  serious  factor  on  the  dry  shelled  beans. 
(Burkholder,  Jan.  24,  I922). 

Mississippi:  Unimportant;  occurring  locally.  First  seen  May  5  ^^ 
Poplarville  and  Utica ;  caused  greatest  damage  to  plants  two- 
thirds  mature  betv/een  April  2^  and  May  I5.  (Neal), 
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Louisiana;      About  same  as  usual  and  as  last  year;     very  common. 

(Edgerton) . 

Indiana;  Noted  in  many  gardens.  About  10\-  of  plants  affected. 
(Gardner). 

Michigan;   Occasional.   Evideiice  of  field  spread  by  insects  secured 
by  IJelson.  (Coons). 

Minnesota;   First  reported  on  University  Farm,  June  10.   Infection 
light.   Later  complicated  by  the  effects  of  hot  weather  and 
hopper  burn.   The  usual  symptoms  of  mosaic  were  difficult  to 
determine  in  various  fields  about  University  Farm.  (September  l^)* 

General,  of  considerable  importance;   found  in  ^C^  of  the 
fields,  which  showed  an  average  of  5%  affected  plants.  (Section 
of  Plant  Pathology). 

Montana:  Comparatively  few  beans  grov/n  on  commercial  scale  this  year. 
A  sm.all  amount  of  mosaic  v/as  seen.  (Jennison). 

Idaho ;   Less  than  last  year,  but  still  very  important.  (Hungcrford) . 

Ore>^on;   Same  as  usual,  serious.  Coextensive  vrlth  host  and  severe  in 
many  cases.  (Earss). 

California;   Same  as  last  year,  severe  in  some  localities  -  at  Puente 
in  Los  Angeles  County,  and  in  the  San  Joaquin  Valley.  (Milbrath  ■. 

Robust  bean  continues  in  favor  in  many  localities  and  large  acreagfs 
for  seed  purposes  are  being  grown  in  Michigan,  Nev/  York,  and  Canada.   Close 
inspection  of  improved  strains  at  Michigan  showed  resistance  to  mosaic  to  be 
extremely  high,  whole  increase  plats  failing  to  show  more  than  an  occasional 
individual  v;ith  mosaic-  Coirimon  stock,  on  the  contrary,  showed  considerable 
mosaic.  (Coons).   Promising  results  from  the  point  of  view  of  both  mosaic 
and  anthracnose  resistance  are  to  be  expected  from  the  hybrids  between  the 
Robust  bean  and  the  various  anthracnose  resistant  kinds  which  have  been  de- 
veloped at  several  stations,  arid  are  being  carefully  tested  to  determine  their 
commercial  value. 

A  report  from  Gardner  (Indiana)  on  observations  of  60  seedsmen's 
varieties  of  beans  grov/n  in  plats  with  short  rows,  shows  that  mosaic  occurred 
on  37  varieties.   The  following  varieties  were  free  from  mosaic;   V/ardwell's 
Kidney  Wax,  Red  Kidney,  Saddleback  V/ax,  Dwarf  Horticultural,  Robust  Pea,  Black 
Valentine,  Improved  Goddard,  and  'Vebber  V/ax. 

Of  species  other  than  P-  yulAaris,  Gardner  reports  that  mosaic  occurred 
upon:  adzuki  bean  (Phaseolus  angul^'.-j '-.  (V/illd.)  V/.  F.  V/ight;  urd  bean  (P. 
tmngo  L. )  ;   mung  bean  (P-  aureus  Rf;-. o.);  but  not  upon:  kulthi  bean  (Polichos 
biflorus  L. ) ;  rice  bean  (P.  calcaratus  Boxb.);  moth  bean  (P.  aconitifolius 
Jacq . ) ;  and  hyacinth  bean  (Dolicho^  I-jblab  L. )  ;  although  all  were  similarly 
exposed  to  infection.   Mosaic  occurred  also  on  lima  bean  (bush  variety). 

Recent  literature 

Cited 

1.  Dickson,  B.  T.  Maladies  des  plantes  en  1920-21.  Ann.  Rept. 
Quebec  3oc.  Prot.  Plants  13:  6G-67.  (I52I). 


348  BEAN  -  Mosaic 

Not  cited 

Barss,  H.  P.   Bean  blight  and  bean  mosaic-   Oregon  Agr.  Exp.  Sta. 
Crop  Pest  and  Hort.  Rept.  3:  I92-I96.  Fig.  56-59.  192I, 
(Abstr.  by  E.  J.  Kraus  in  Hot.  Absts.  9-  Entry  91S. 
September  I92I) . 


Root  rot  caused  by  Fusarium  spp. 

Root  rot  definitely  attributed  to  Fusariurn  spp,  was  reported  from 
Massachusetts,  New  York,  V/est  Virginia,  Tennessee,  Indiana,  and  California. 
Doubtless  many  of  the  reports  from  other  states  under  the  general  name  of 
stem  end  and  root  rots  are  also  assignable  to  this  cause.   Losses  in  general 
were  slight,  probably  not  amounting  in  any  case  to  more  than  2%.   The  follow- 
ing comments  from  collaborators  give  the  facts  at  hand  (see  also  PI.  Dis.  Bui. 

5:  35,  86,  102.  1921). 

General:   As  to  the  extent  of  the  Eusariura  root  rot  of  the  beans,  I 
have  only  received  it  from  two  other  states  besides  New  York; 
that  is,  Michigan  and  Vermont.   This  last  summer,  however,  I 
received  specimens  of  beans  having  a  root  rot  from  Indiana  and 
Washington,  D.  C.   In  both  cases  it  appeared  to  be  Pusariura 
root  rot,  but  as  I  did  not  make  any  isolations,  I  would  not 
like  to  make  a  definite  statement.  (Burkholder,  Jan.  24,  1922). 

Massachusetts;   Stem  rot  caused  by  Fusarium  and  Rhizoctonia  very 
severe  in  a  few  instances.  (Osraun). 

Nev/  York:  Fusarium  mafrtii  phaseoli  fairly  general,  causing  a  loss 
to  the  state  of  1-2%;   especially  in  the  dry  bean  sections  and 
in  the  gardens  in  other  sections.  First  found  July  7  at  Warsaw. 
General  distribution  for  the  state  is  western.  (ChuppK 

West  Virginia:   Local,  A  few  cases  severe.  (Giddings). 

Tennessee;  Root  rot  (Probably  Fusarium)  in  some  fields  not  uncommon. 
Damage  to  that  section  of  the  state  (Chattanooga)  probably  about 
2%.  (Sherbakoff). 

Indiana:  Less  prevalent  than  last  year  and  of  minor  importance. 

Found  by  R.  C.  Priesner  very  severe  on  Kentucky  Wonder  and  not 
occurring  at  all  on  Bountiful  Bush,  Early  Leviathian  Lima,  and 
German  Black  Vfax.  First  seen  July  IZi.  in  Marion  County.  (Gardner). 

California:   Stem  rot  caused  by  Fusarium  and  Rhizoctonia  worse  than 
last  year.   Destroyed  75/^^  o^  crop  in  some  fields;   caused  an 
average  reduction  of  5%  of  the  crop  of  dry  beans.   Limas  and 
Red  Mexican  suffered  most.  (Milbrath). 


Rhizoctonia  rot  caused  by  Corticium  vagum  Berk,  and  Curtis 

Rhizoctonia,  common  as  a  soil  parasite,  is  doubtless  strongly  affected 
by  particular  spring  conditions.   In  the  reports  for  I92O,  root  and  stem  rots 
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of  bean  due  to  this  fungus  were  reported  as  very  common  in  New  Jersey  and 
various  other  states,  but  in  192I  this  disease  was  of  very  minor  importance 
in  the  United  States  as  a  whole.   It  v/as  reported  by  Thurston  as  severe  in 
Lebanon  County,  Pennsylvania.   It  was  found  in  North  Carolina;  and  was  as 
usual  serious  on  the  fall  crop  in  Louisiana.   The  disease  occurred  also  in 
Texas,  Idaho,  and  Washington,  according  to  collaborators,  and  in  Massachusetts 
and  California,  where  it  was  associated  with  Fusarium  sp.  (See  Fusarium) . 

Stem  rot  and  v/atery  soft  rot  caused  by  Sclerotinia  libertiana  Pckl. 

This  disease  was  reported  in  192I  as  less  important  than  last  year  and 
doing  only  slight  damage  in  the  field.   It  occurred  locally  in  New  York  and 
\'Iest   Virginia.   On  the  other  hand  this  organism  is  of  prime  importance  in 
causing  a  rot  of  the  snap  beans  in  transit  as  is  shown  by  an  examination  of 
markets  inspectors  reports. 

Stem  rot  (cause  undetermined) 

An  unnamed  stem  rot  caused  considerable  damage  in  a  field  at  St.  Albans, 
Vermont.   Ludwig  reports  mung  beans  (phaseolus  aureus)  severely  affected 
with  an  undetermined  stem  rot  in  Chester  County,  South  Carolina.   In  the 
Par  V/est  Barss  reports  tliat  stem  rot  v/as  not  serious  except  perhaps  locally 
xn   the  hotter  sections  of  eastern  and  southern  Oregon. 

In  this  disease  complex  careful  v/ork,  backed  by  intensive  study  of 
specimens  and  of  soil  infestation,  and  by  free  interchange  of  material  be- 
tween workers  seems  very  desirable. 


Other  diseases 

The  organism  causing  a  new  bacterial  wilt  of  bean  has  been  described 
'^  Miss  Florence  Hedges  of  the  Laboratory  of  Plant  Pathology,  Bureau  of  Plant 
■^^^'^stry,  as  Bacterium  flaccumfaciens  (A  bacterial  wilt  of  the  bean  caused 
^y  '^aoterium  flaccumfaciens  nov.  sp.  Science  n.  s.  55:  433-434.  April  21, 
J->2c:/,   ■:Tie  disease  appeared  on  navy  beans  in  South  Dakota  in  I92O  and  1^21. 
Miss  lledres  has  infected  King  of  the  Mountain  and  Great  Northern  beans,  Kir*g 
0.  tne  Garden  lima,  and  Ito  San  soy-beans  by  pure  culture  inoculations.   The 
fcllowing  quotation  is  from  her  article: 

"A  nev;  bacterial  disease  of  navy  beans  has  appeared  in  South 
Dakota.   The  grov/er  on  whose  farm  the  disease  v/as  discovered  reports 
^hat  v/hat  he  believes  to  be  the  same  disease  killed  90%  of  his  I92O 
crop.   In  1921  he  planted  the  seed  harvested  from  the  remainder  and 
lost  about  255c  of  his  crop.   Some  of  this  I92O  Dakota  seed  planted 
St  Arlington,  Virginia,  also  produced  a  large  proportion  of  diseased 
plants,  many  of  v/hich  never  survived  the  seedling  stage.   The  disease 
-S  characterized  by  a  wilting  of  the  leaves  of  seedlings,  sometimes 
ac-jompanied  by  a  discoloration,  and  by  dwarfing,  reduction  of  yield 
3i"C  the  death  of  some  of  the  shoots,  if  the  plant  survives  the  early 
stages  of  growth." 

Angular  leaf  spot  due  to  Isariopsis  griseola  Sacc.  was  reported  from 
West  Virginia  and  for  the  first  time  to  the  Survey  from  Pennsylvania  and 
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Delaware.  In  V/est  Virginia  it  was  more  important  than  last  year,  being 
severe  in  a  fev/  instances  according  to  Giddings.   Thurston  and  Orton  report 
it  as  present  in  gardens  in  Center  County,  Pennsylvania.   Adams  reported  it 
as  first  noticed  on  September  20  at  Newark,  Delaware  on  kidney  beans. 
Browning  reports  the  disease  as  occurring  in  Rhode  Island  in  1920,  vjh  en  it 
was  very  abundant  and  destructive  to  the  foliage  and  pods,  although  pre- 
viously it  had  been  of  only  minor  importance. 

Leaf  spot  caused  by  Gercospora  canescens  Ell«  &  Mart,  was  reported 
by  Taubenhaus  as  unimportant  in  Texas. 

Powdery  mildev/  caused  by  Erysiph_e  polyfioni  DC-  vvas  reported  as  un- 
important in  Texas,  and  as  serious  in  California  where  it  caused  G%  loss 
in  San  Diego,  Riverside,  ios  imgeles,  and  Orange  Counties,  according  to 
Milbrath. 

A  leaf  blight  of  husk  beans,  apparently  caused  by  Rhizoc tenia,  was 
found  by  Sherbakoff  in  the  vicinity  of  Chattanooga,  Tennessee,  August  11. 

Rhizopus  rot  caused  by  Rhizopus  sp. , typically  a  disease  of  beans 
under  transit  conditions,  may  cause  serious  loss. 

A  seed  spot  of  unknown  cai:se  affecting  both  the  surface  and  interior 
of  the  bean  is  reported  by  Milbrath  as  severe  throughout  southern  California, 
causing  a  reduction  of  30%  ^^   the  yield  of  the  variety  Black  Eye,  to  v/hich 
it  was  confined. 

Texas  root  rot  caused  by  Ozonium  omnivorum  Shear  v/as  reported,  as  usual 
from  Texas. 

Root  knot  (Heterodera  radicicola )Greef .  laill.)  was  reported  by  Ludwig 
as  present  in  the  northv/estern  part  of  South  Carolina,  and  from  Texas  as 
unimportant.   On  the  other  hand,  Elliott  (July  l)  reports  that  several 
severe  outbreaks  in  Arkansas  v/ere  brought  to  his  attention. 

Sunscald  was  reported  from  V/isconsin  and  Michigan  as  causing  some 
defoliation. 

Chlorosis,  said  to  be  caused  by  land  too  rich  in  lime,  v/as  reported 
by  Taubenhaus  from  Texas. 
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Downy  mildev;  caused  by  Phytbphthora  pliaseoli  Thax. 

In  1920  dovmy  mildew  was  reported  as  v/idespread  and  more  destructive 
than  usual  in  the  northeast,  occurring  in  seven  states.   In  I92I,  on  the 
other  hand,  it  was  reported  only  from  Connecticut,  New  York,  and  Delaware- 
The  crop  was  injured  to  considerable  extent  in  some  places  in  Connecticut, 
according  to  Clinton.   The  disease  was  less  prevalent  than  usual  in  Delav/are, 
doubtless  due  to  its  late  appearance  (earliest  record  September  1,  at  Newark  ■ 
Adams).   It  was  especially  severe  in  Suffolk  County,  Hew  York  as  shown  by 
the  following  report: 

Hevj  York:   Lima  beans  grown  to  any  extent  only  on  Long  Island. 

Mildew  reported  only  from  Suffolk  County;   reduction  in  yield 
5%.   Mr.  I.  H.  Vogel  states,  "In  Suffolk  County  in  the  fore  part 
of  the  season  the  loss  was  rather  heavy  (l5-2C^o).   \Teather  con- 
ditions checked  it  later."   (Chupp). 
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Bacterial  blights  caused  by  Bacterium  spp. 

Bacterial  blights  of  lima  bean  were  reported  from  Pennsylvania,  './est 
Virginia,  and  Indiana  during  I92I. 

Pennsylvania ;   Dr»  Beach  has  reported  from  Bustleton  a  bacterial 
blight  of  pole  lima  beans  that  is  causing  a  5-10?^  loss.   The 
disease  causes  a  premature  ripening  and  drying  of  the  pods. 
He  has  observed  it  for  four  seasons  but  states  that  it  has 
caused  real  loss  for  the  first  time  this  year.  It  appears 
to  be  general  in  the  vicinity  of  Bustleton.  (Thurston, August  I5) 

West  Virginia;  Specimen  collected  at  Hinton,  August  5  ^Y  R*  J* 
Haskell.  Determined  in  the  Pathological  laboratory  of  the 
Federal  Department  of  Agriculture  as  being  Bacterium  phaseoli. 

Indiana;  Bacterial  blight  (Bacterium  phaseoli  ?  -  may  be  more 

than  one  species  involved)  serious  seed  stain  in  canning  crop. 
Causes  spotting  ox  leaves,  pods,  and  seeds.   -.First  observed 
July  12  on  pole  beans  in  Marion  County,  Yellow  organism 
isolated  from  pole  varieties  in  gardens  but  not  from  canning 
crop  disease.  Our  1920  report  of  Phyllosticta  phaseolina  more 
than  likely  incorrect  and  should  be  one  of  these  bacterial 
spots-  (Gardner). 


Other  diseases 

Leaf  spot  and  pod  blight  caused  by  Diaporthe  phaseolorum  (C,  &  E. ) 
Sacc.  was  reported  from  New  York  (rather  severe  in  Suffolk  County,  ^-lOfo   loss; 
dry  midsummer),  New  Jersey  (less  severe;  dry  weather),  and  West  Virginia 
(local;  one  rather  severe  case  observed).   The  leaf  spot  reported  from 
Indiana  in  192O  under  Diaporthe  phaseolorum  (Pl.  Dis.  Bui.  Suppl.  16:  234- 
235«  June  1,  1921  -  reported  by  Gardner  as  Phyllosticta  phaseolina  Sacc.) 
was  probably  a  bacterial  spot  instead,  according  to  Gardner  (see  report  quoted 
under  bacterial  bligats). 

Powdery  mildew  (only  conidial  stage  present)  -  noted  only  in  green- 
house in  Indiana;   reddish  brov/n  blotches  under  the  mycelium.  (Gardner). 

Mosaic  (cause  undetermined)  was  reported  on  lima  beans  in  Indiana 
(bush  variety),  and  Missouri. 

Stem  rot  caused  by  Fusarium  sp.  and  Rhizoctonia  sp.  was  severe  on  lima 
beans  in  California  according  to  Milbrath  (see  quotation  under  Fusarium  stem 
rot,  common  bean). 

Lightning  in.jury  traceable  to  lightning  striking  the  ground  June  11 
was  reported  by  Clinton  from  Ilorthford,  Connecticut  on  June  18. 

A  parasitic  yeast  (Nematospora  sp. )  Vvhich  causes  a  seed  spot  of  lima 
beans  resembling  bacterial  spot  was  reported  by  V/ingard  from  eastern  Virginia. 
(Wingard,  S.  A.  A  yeast  parasitic  on  lima  beans.  (Abstract)  Phytopath.  12; 
47.  Jan.  1922. 

Seed  stain,  caused  probably  by  Fusarium  sp.  was  reported  from  Indiana: 
"Of  considerable  importance  in  the  canning  crop  in  Johnson  County;  causes 
brov/n  discoloration  of  seed  coat  which  renders  beans  worthless  for  canning. 
First  reported  September  10  at  Greenwood.   Occurs  in  older  pods  that  have 
turned  brown;  probably  in  those  in  contact  with  soil."  (Gardner). 
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Moldy  pods,  cause  unknown,  -  reported  from  Kentucky.   "Pole  lima  beans 
making  rapid  growth  affected  during  moist  weather' .(Valleau). 


DISEASES  OP  ONION 


Sraut  caused  by  Urocystis  cepulae  Frost 

Thu  distribution  of  onion  smut  as  it  has  been  reported  to  the  Survey 
is  indicated  on  the  accompanying  map  (Fig-  8l).   The  following  states 
definitely  report  the  disease  as  never  having  been  repoi'ted:   Louisiana, 
Texas,  Colorado,  Michigan,  and  i\linnesota. 


.  Reports  prior  to  I92I  (counties) 

R  Reports  prior  to  l^^l,  localities  not  given 

+  1921  reports  (counties) 

o  1921  reports^  localities  not  given 

Fig.  81.   Distribution  of  onion  srriut,  as  reported  to  the  Plant  Dis- 
ease Survey,  I903-I921. 

Dates  of  first  appearance  of  onion  smut,  1S21 

April Beavei'ton,  Oregon 

May  23 Orange  County,  Uew  York 

June  iG-  . Jasper  County,  Indiana 

In  areas  where  extensive  infestation  occurs  onion  smut  was  evidently 
far  more  serious  in  1^21  than  in  previous  years-   Data  concerning  losses 
due  to  smut  and  prevalence  of  the  disease  are  summarized  in  Table  02. 
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Table  82.  Relative  prevalence  of  and  estimated  losses  from  onion  smut 
in  1921,  as  reported  by  collaborators. 


State 

Importance 

:  Prevalence 

compared  v/ith 

:  Percent 

:    1920 

:  Average  year 

:  loss 

Massachusetts 

:   Same 

New  York 

.  Very 

More 

; 

:    20 

Kentucky 

Very  (in  sets)        : 

Worse 

;  Worse 

:    15 

Ohio 

Moderate             : 

Same 

:   Same 

:    — 

Indiana        : 

Only  in  sets 

—      ; 

— 

: 

Illinois       : 

Not  very             ; 

Same 

Same 

— 

V/isconsin      ; 

High  in  infected  soil  : 

More 

More 

— 

North  Dakota    : 

Not  very             ; 

Same 

Less        : 

— 

Oregon         : 

V/orst  disease         ; 

Worse 

Worse 

1 

A  number  of  states  report  excellent  results  from  formaldehyde  drip 
treatment; 


Massachusetts :   About  the  usual  amount.   The  general  use  of  formalde- 
hyde gives  good  control  on  most  fields.  (Osmun). 

New  York:   In  Orange  County  preliminary  counts  showed  15-2C^  in  fields 
not  treated  and  5%  ^^   treated  fields.  A  later  report  showed  52% 
in  checks.   In  Madison  County  treated  rows  had  double  the  yield 
as  compared  with  the  check.  (Chupp) . 

Ohio :   Excellent  control  wherever  formaldehyde  drench  treatment  is 
used.   (Thomas). 

Indiana;  C  T.  Gregory  reports  good  control  in  Lake  County  with 
formalin  drip  on  seed  drill.  (Gardner). 

Illinois  and  V/isconsin;  Formaldehyde  drip  control  was  used  more  gen- 
erally than  ever  before  in  the  Racine,  Wisconsin  and  Cook  County, 
Illinois  districts  this  season  with  success.   (Walker). 

V/isconsin:   It  was  so  cold  and  wet  immediately  after  onions  were 

planted  that  seed  did  not  germinate  for  some  time  and  the  value 
of  treatment  was  largely  lost.  (Vaughan). 

Oregon;   The  two  important  problems  in  the  onion  growing  section  of 
Washington  County  are  the  smut  and  mildew.   Professor  Barss  has 
a  small  but  very  convincing  demonstration  of  formaldehyde  drip 
control  for  smut  in  one  field.   He  has  tried  out  several  formulae 
and  the  results  coincide  v/ith  those  v/e  have  secured  in  eastern 
sections.  (iValker,  News  Notes,  Office  of  Cotton,  Truck,  and  For- 
age Crop  Disease  Investigations,  August  6,  I92I,  page  4^- 

Formaldehyde  drip  treatment  in  seeding  controls  very  success- 
fully. (Barss). 

The  following  new  literature  has  appeared,  the  contribution  by  V/alker 
and  Jones  being  especially  pertinent  in  giving  an  explanation  of  the  range 
of  this  disease. 
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Walker,  J.  C.  and  Jones  L.  R.  Relation  of  soil  temperature  and  other 

factors  to  onion  smut  infection.   Jour.  Agr.  Res.  22:  235-261, 

PI.  25-27.   Oct.  20,  1921. 
V/hitehead,  T.   On  the  life  history  and  morphology  of  Urocystis 

cepulae.  Trans.  Brit-  I\:;'col,  Soc.  7:  65-7I-  PI.  ii.  July  192I. 
Whitehead,  T-   Experiments  or.  ft. a  control  of  onion  smut.  Jour.  Min. 

Agr.  Gt.  Brit.  28:  Zi'i3..450.   August  I921. 

Downy  mildew  caused  by  Peronospora  sphleideni  Ung. 

Downy  mildew  is  known  from  the  records  of  the  Survey  to  occur  from 
coast  to  coast.   In  192O  the  disease  was  reported  from  eastern,  southern, 
and  western  United  States.   The  records  for  1^21  parallel  those  of  the 
former  year.   The  following  observations  were  made  by  collaborators  (See 
also  PI.  Dis.  Bui.  5:  I18.   Oct.  1,  1921): 

Louisiana;   Very  common  this  season  on  onions  and  shallots;  doing 
considerable  damage.  (Edgerton). 

Ohio:   Less  damage  than  last  year,  of  moderate  importance.   First 
appearance  late  in  June.  (Thomas). 

Oregon:   Unimportant;  loss  a  trace.   General  in  northern  Willamette 
Valley  onion  sections;  also  found  in  Coos  County,  July  I4- 
Cool,  moist,  prolonged  spring.   Disease  started  rather  active- 
ly in  the  spring  but  disappeared  due  to  hot  dry  summer  weather 
continued  through  harvest.  (Barss). 

California:   About  as  prevalent  as  last  year,  causing  2%  reduction 
in  yield  for  the  state.   Pound  on  seed  stock  in  Santa  Clara 
County.  (Milbrath). 

The  follov/ing  states  report  absence  of  downy  mildew:   New  Jersey, 
tfessachusetts,  Texas,  Wisconsin,  Michigan,  Minnesota,  Colorado,  and  Washing- 
ton. 

Recent  literature 

Murphy,  P.  A.   The  presence  of  perennial  mycelium  in  Peronospora 
schleideni  Unger.  Nature  I08:  304.  Nov.  3,  192I.  No.  2714, 


Various  troubles  caused  by  Botrytis  spp. 

Onion  rots  attributable  to  Botrytis  spp.  taking  various  forms,  "neck 
rot",  "bulb  rot",  "failure  6f  sets",  "blasting  of  seed  heads",  have  been 
reported  to  the  Plant  Disease  Survey  and  in  the  literature  from  many  locali- 
ties in  previous  years.   There  is  evidently  a  complex  of  disease  conditions, 
the  etiology  of  which  is  not  at  all  clear  at  present.   In  New  York  and  Mich- 
igan the  results  of  studies  by  Munn  have  shown  definitely  that  Botrytis  allii 
Munn  is  capable  of  producing  all  of  the  troubles  mentioned  above.   With 
onions  in  transit  other  species  of  Botrytis,  presumably  of  the  cinerea  type, 
seem  to  be  another  factor  in  loss  production-   From  the  data  at  hand,  it  is 
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not  possible  to  state  the  pathogene  concerned.  The  following  statements  are 
quoted  to  show  the  i-nportance  of  diseases  of  this  type  with  a  view  to  focus- 
ing attention  upon  this  field  for  study. 

Indiana;  Neck  rot  caused  by  Botrytis  sp.,  doing  considerable  damage 
in  Fulton  County,  also  occurred  in  Kosciusko  and  Steuben  Coun- 
ties.  The  rot  was  not  necessarily  at  the  neck,  but  may  be  any- 
v/here  on  the  bulb.   First  seen  with  Yj20   crop,  March  9;   with 
1921  crop,  August  18.  (Gardner). 

Wisconsin,  Illinois,  and  Kentucky;   Very  little  neck  rot  noted  in 
the  Racine,  Chicago,  and  Louisville  sections.  (J.  C.  Walker). 

Wisconsin;  Neck  rot  caused  by  Botrytis  allii  less,  of  minor  import- 
ance; too  hot.  (Vaughan). 

Idaho:  Neck  rot  caused  by  Botrytis  sp.,  unimportant.   Reported  from 
one  or  two  isolated  portions  of  the  state.  (J.  M.  Raeder). 

Washington;   Neck  rot,  Botrytis  allii,  in  V/alla  V/alla  and  '''.^hitman 
Counties.  (Dana). 

Oregon:   Bulb  rot  -  Botrytis  sp.   Little  known  (only  one  record.  Ash- 
wood,  Jefferson  County,  I.iaroh  l)  about  the  range  or  extent  of 
severity.   (Barss). 

Reports  by  market  inspectors  separate  losses  into  two  types;  neck  rot 
and  gray  mold  rot,  but  as  inspection  of  tables  show,  these  conditions  vary 
and  other  molds  are  also  concerned  in  the  decay. 

Table  83*   Losses  from  gray  mold  rot  of  onions  caused  by  Botrytis  sp. 
as  shov.'n  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau 
of  Markets  and  Crop  Estimates,  1921. 


Origin  of      ; 

No. of  cars: 
with  decay: 

Average  percent-: 
age  of  decay    : 

Ran/^s  of  percentage  of  decay 

shipment       : 

Number  of  cars: 

Percent 

California     ; 

12 

8 

9 
3 

5-25 
2 

Indiana        : 

1 

:         G 

1 

6* 

Iowa          : 

4  • 

3 

4 

2-8 

Texas 

17 

:         6 

'              3 

14 

15-25 

2-7 

Washington 

:      1 

13 

:        1 

13 

Spain 

:      1 

:        20 

:        1 

20 

Unknown 

8 

6 

:        8 

2-12 

Total  number  of  cars  with  gray  mold  rot ^ 

Total  number  of  cars  of  onions  inspected J07 


♦Associated  with  slimy  soft  rot. 
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Table  84*  Losses  from  neck  rot  of  onions  caused  by  Botrytis  sp.  as 
shown  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau  of 
Markets  and  Crop  Estimates, IH 21. 


Origin  of 

:No.of  cars: 
with  decay 

Avnrn6;e  percent-, 
;age  of  d-^-cay 

Ranp.e  of  percer 

.  tage  of  decay 

shipment 

Number  of  cars 

Percent 

California 

:      1 

8     \ 

1     : 

8* 

Illinois 

:      1   : 

5 

1     : 

5** 

Indiana 

5    : 

3       : 

5 

2-6 

Kentucky 

:      2   ; 

6 

;         2 

:    2-10* 

Massachusetts 

3    : 

8 

3 

3-14* 

Michigan 

I               3 

13 

:        1 
:        2 

:      33  F 
:     2-5* 

New  York 

22 

11       : 

:       11 
:       11 

•   10-33* 
:     2-9* 

Ohio 

5     ; 

3 

■             5 

:     2-8* 

Oregon        ; 

8 

4 

i            0 

2-8 

Texas 

4 

32 

:        3 
:        1 

:   27-G5# 
,  3 

V/ashington 

2 

10 

:        2 

:    8-12 

Wisconsin 

:      1 

4 

;        1 

4* 

Spain 

:      6 

15 

4 

:        2 

:    17-25# 
:     5-6 

Unknown 

:     3 

28 

:        1 
2 

55* 

:    1^-1^ 

Total  number  of  cars  with  neck  rot GG 

Total  number  of  cars  of  onions  inspected 887 

♦Associated  with  slimy  soft  rot         **  Advanced  decay 
^Associated  with  other  decays  P  Following  freezing  injury 


Pink  root  caused  by  Fusarium  ma  Hi  Taub- 

Onion  pink  root,  known  in  the  records  of  the  Plant  Disease  Survey  to 
occur  in  Nev/  York,  Indiana,-  California,  Texas,  and  Louisiana,  was  reported 
in  1921  from  Texas,  Oregon,  and  California.   In  Texas  the  loss  was  estimated 
at  5%«   In  Oregon,  although  it  is  not  uncommon  in  the  northern  Willamette 
Valley,  it  is  not  serious  anywhere,  and  caused  only  a  slight  loss,  accord- 
ing to  Barss.   The  most  serious  loss  was  reported  from  California  by 
Milbrath-   The  total  yield  of  the  state  v/as  reduced  14%  due  to  root  decay 
of  small  onions  in  the  Delta  region  where  a  thousand  acres  were  almost  a 
total  loss.   The  disease  occurred  in  the  Coachella  Valley  region  also. 


Other  diseases 


Macrosporium  paras iticum  Thlm.  v/as  reported  from  Wisconsin  and  Louis- 
iana (black  molds,  rotting  of  seed  stalks);   Studies  at  the  University  of 
Wisconsin  by  N.  G.  Teodoro  (Pathogenicity  of  Macrosnorium  parasiticum. 
(Abstract)  Phytoyath.  12:  5O.  Jan.  1^22)  indicate  that  this  organism,  formerly 
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considered  a  secondary  parasite  invading  dov/ny  mildew  lesions,  may  produce 
distinct  lesions  on  leaf  and  seed  stems,  often  girdling  the  latter.  Com- 
parative studies  are  in  progress  v/itli  other  Macrosporia  from,  onion, 
Edgerton  had  previously  called  attention  to  the  probability  of  this  con- 
dition in  Louisiana  Station  Bulletin  l32:  page  10. 

Walker  reports  Llacrcnpori'j.m  rot  in  tv/o  lots  of  white  oiiion  sets 
found  at  Louisville,  K'l-.nr.ucky,  January  1522.   Black  mold  caused  by  I.Iacrp- 
sporium  sp.  was  reported  from  Kansas. 

Smudg e  caused  by  Col Ic totr-vohum  circinans  (Eerk.)  Voglino  v/as  report- 
ed as  of  minor  importance  from  Indiana  v/here  it  occurred  on  bulbs  in 
storage  and  from  ','isconsin  on  both  seedlings  and  bulbs.   In  the  latter  state 
it  v/as  not  found  on  t]:e  red  onion  which  is  largely  grown  for  commerce.   For 
a  discussion  of  the  resistance  of  different  types  see:  \7alker,  J.  0.   Onion 
smudge.  Jour.  Agr,  Res.  20:  &85-722.  Pebr.  1,  192I. 

Soft  rot  caused  by  bacteria  of  the  Bacillus  carotovorus  group  was 
reported  from  South  Carolina,  Ohio,  and  Indiana,  occurring  occasionally  and 
doing  some  damage  as  a  storage  rot.   In  Kentucky  the  loss  v/as  considered 
very  impoi-tant  in  sbipm.ents  from.  Louisville. 

Bulb  rot  caused  oj   Fusarium  sp.  was  reported  from  Indiana  (Bureau  of 
Markets  certificate;  Steuben  County  1^21  crop;  August  18  -  Gardner);  and  a 
Fusarium  rot  v/as  reported  from  Payette,  Idaho  by  J.  M.  Raeder. 

Black  m.old  caused  by  Aspergij^lus  nifior  Van  Tieghem  ( Sterigmatocystis ) 
was  reported  as  unimportant  from  Texas  (V/ebb  County)  and  Indiana  (Pulton 
County),  but  found  to  be  doing  considerable  damage  in  California  as  a 
storage  rot,  where  its  reduction  in  yield  was  placed  at  4%  of  the  state 
yield.  (Milbrath). 

This  mold  is  important  in  causing  blemiish  and  decay  of  onions  in 
transit  and  storage. 

Blue  mold  rot,  Penicillium  sp. ,  v/hile  in  general  of  minor  import- 
ance in  field  and  storage  as  compared  with  m^olds  of  the  Botrytis  type,  v/as 
of  considerable  importance  under  transportation  conditions,  especially  in 
long  distance  shipments. 

Tip-burn  v/as  reported  from  I.iassachusetts.  ''The  onion  crop  in  Massa- 
chusetts is  only  about  30y-;  of  normal.  The  reduced  yield  is  due  largely  to 
drouth  conditions  which  favored  tip-burn  and  prevented  full  development  of 
the  bulbs."  (Osmun,  September  I5). 


DISEASES  OF  CRUCIFERS 


CABBAGE 


Club  root  caused  by  Plasmodiophora  brassicae  V/or. 

This  disease  is  distributed  throughout  the  United  States  with  the 
exception  of  the  western  plain  and  mountain  regions,  and  in  1^21  v/as  reported 
as  doing  about  the  same  amount  of  damage  a«  before.   Its  occurrence  is  oc- 
casional and  serious  loss  occurs  orily  locally,  hence,  in  general,  its  ef- 
fect on  the  yield  is  negligible.   The  maximum  amount  found  in  any  field  in 
Vermont  v/as  10%,  v/ith  a  state  reduction  in  yield  estimated  by  Lutman  at  l-3%« 
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Browning  reports  cauliflower  to  be  more  seriously  affected  than  cabbage  in 
Rhode  Island-  Chupp  estimates  that  the  reduction  in  yield  for  Hew  York  is 
between  1  and  3%«  Cook  of  New  Jersey  states  that  the  disease  was  severe 
in  some  cases,  the  loss  being  1-5%.  Giddings  j.n  West  Virginia  estimates 
the  loss  as  a  trace.   Barreof  South  Carolina  reports  only  a  single  case; 
and  reports  from  Louisiana,  Texas,  and  Arkansas  indicate  that  the  disease 
is  not  present  in  those  areas-   Gardner  "reports  the  disease  as  unimportant 
and  known  only  in  Lake  and  Elkhart  Counties,  Indiana.   Vaughan  reports  the 
disease  of  minor  importance  in  Wisconsin,   In  Minnesota  the  disease  is  re- 
ported OS  about  the  same  prevalence  as  before^  but  not  general  enough  to  be 
serious,  affecting  %   of  the  fields  in  the  state,  and  estimating  the  loss 
as  a  trace.   Melhus  reports  the  disease  as  serious  at  Amana,  Iowa-   Bolley 
of  Worth  Dakota  reports  it  for  1^20  but  not  for  192I.   South  Dakota,  Kansas, 
luontana,  Colorado,  and  V/ashington  have  negative  reports. 

No  nev/  American  investigations  are  reported  on  this  disease,  but  work 
which  would  give  more  definite  suggestions  as  to  quantity  of  lime  to  be 
recommended  on  different  soil  types  and  proper  soil  reaction  to  attain  would 
be  vailuable* 


Alaska  R-1^14 


.  Reports  prior  to  I92I  (counties) 

R  Reports  prior  to  1921  (localities  not  given) 

+  1921  reports  (counties) 

*  1921  reports  (localities  not  given 


Fig.  82.   Distribution  of  cabbage  club  root  as  reported  to  the  Plant 
Disease  Survey,  I903-I92I. 


CABBAGE  -  Yellows 
Yellows  caused  by  Fuaarium  con^lutinans  V/oll. 
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Cabbage  yellov/s  again  ranked  as  the  most  important  cabbage  disease, 
taking  on  this  year  its  most  serious  aspect.   A  few  new  infested  localities 
appeared  in  certain  states  and  there  w?s  marked  extension  of  certain  other 
areas.   The  losses  by  states  are  indicated  in  Table  65* 

Table  85.  Prevalence  of  and  estimated  losses  from  cabbage  yellows,  as 
reported  by  collaborators,  I92I. 


State 

rEstima  t.ed 

■  Remarks 

:    loss 

Vermont 

:     0 

Not  observed 

Rhode  Island 

:     0 

:  Not  observed 

Connecticut 

:     0 

r  Not  yet  reported  from  this  state 

Nev;  Jersey 

:     t 

.  One  record 

Pennsylvania 

5% 

:  Becoming  more  important 

Delaware 

t 

Maryland 

8% 

;  V/orst  cabbage  disease,  general  over  eastern  half 

of  ..■■:ate;  increasing 

Virginia       ; 

15% 

'  Worst,  caobage  disease;  prevalent  in  southwest 

West  Virginia   ; 

t 

:  Lor'::;..'Ly  severe 

Kentucky 

Ji^ 

;  Lers   prevalent 

Tennessee 

:             t 

Seric  IS  in  some  instances 

South  Carolina  ; 

t 

;  Singl"^:  instance  noticed 

Louisiana 

t   : 

No  serious  complaints 

Texas 

20/^ 

:  Very  prevalent 

Arkansas       : 

:    15%  ■ 

:  General,  serious 

Ohio           ; 

5% 

:  General,  serious 

Indiana 

:     4% 

Severe  in  early  crop  only 

Illinois       : 

5^0 

More  prevalent,  very  important  in  cabbage  growing 
localities 

Michigan 

t    : 

Increasing 

V/isconsin 

3%    '. 

l.lore 

Minnesota 

1%    ■ 

Locally  very  important 

Iowa 

:           25%   : 

Very  serious  factor 

Kansas         : 

30%   : 

'  Caused  great  loss 

Montana 

:      .5%: 

General,  not  important 

Colorado       ; 

—     ; 

No  reports 

Washington 

-    : 

No  reports 

Dates  of  first  appearance  of  cabbage  yellows,  1921 

May  23 \7yandotte  County,  Kansas 

June  1 Lake  County,  Indiana 

June lYashington  County,  Ohio 

June Marion,  Virginia 

July  3 Racine,  \7isb6nsin 

September  16 Ram.sey  County,  Minnesota 

October  25 Guyencourt,  Delaware 

The  following  comments  from  collaborators  are  of  int^?rest  (see  also 
PI.  Dis.  Bui.  5:  35,  68,  135.  1921). 
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Pennsylvania ;  Cabbage  yellows  was  more  serious  than  usual  as  a  result 
of  the  high  temperatures  over  a  long  period  in  some  sections, 
notably  eastern.  (Thurston), 

Virginia;  Most  destructive  cabbage  disease;   15%  reduction  in  yield, 
prevalent  in  commercial  fields  in  the  southv/est,  which  produces 
one-half  the  tonnage  of  the  state;   25-30%  loss  in  this  section. 
'Wisconsin  Hollander  and  '/isconsin  All  Seasons  very  resistant;  cora- 
mercial  varieties  All  Head  Early  and  Copenhagen  Market  very  sus- 
ceptible.  (Fromme). 

Kentuclcy:   Very  important,  when  present  crop  vvas  a  complete  failure. 

lii^h  temperatures  and  small  rainfall  probably  influenced  severity 
where  present.   Less  prevalent  this  year  because  growers  whose 
fields  have  shown  yellows  have  stopped  planting  since  they  have 
heard  cause  of  disease.   (Valleau).  |j 

Ohio;  In  late  cabbage  sections  industry  being  reclaimed  by  the  resist- 
ant varieties.   Early  cabbage  sections  showing  greater  losses  each 
year.  (Thomas). 

Indiana:  Heat  and  drouth  of  June  and  July  made  yellows  very  destructive- 
Rains  late  in  summer  and  cooler  temperatures  checked  the  dir.<^nr,c. 
V/isconsin  Hollander  being  used  in  Lake  County  and  All  Seasons  in 
Marion  County  with  good  satisfaction.  (Gardner) - 

Illinois;   Unusually  prevalent  this  year.   (Anderson). 

Especially  in  commercial  region  in  Peoria  County.  (Tehonj. 

Michigan:   Localized,  75  Qcres  reported  complete  loss.  (Coons). 

Wisconsin:   More  prevalent.   Important  where  resistant  seed  was  not 
used  in  infested  soil,  Dane  and  Grant  Counties.   Failure  of  so- 
called  resistant  seed  indicates  liability  of  error  to  occur  in 
conTaercial  handling  of  resistant  strains.   Vmolesale  production 
of  V/isconsin  All  Seasons  being  handled  through  cooperate,  '/i  th 
National  Kraut  packers'  Association,  care  of  Martin  ivieeter, 
Lansing,  Illinois.   (Vaughan). 

Kansas:   Eastern  and  central  parts,  severe.   Test  in  lutler  County 

shov/ed  V/isconsin  All  Seasons  resistant  and  Early  Hollander  sus- 
ceptible. (Stokdyk). 

The  following  as  to  production  of  yellows-resistant  cabbage  seed  has 
been  prepared  by  V/,  '7.  Gilbert  of  the  Office  of  Cotton,  Truck,  and  Forage  Crop 
Disease  Investigations: 

"The  production  of  yellows-resistant  cabbage  seed  is  now  being 
handled  on  a  coramercial  basis  by  cooperation  through  the  V,'isconsin 
Experiment  Station  and  the  National  Ilraut  psclrcrs'  Aseociation.   The 
past  season  approximately  360O  pounds  of  seed  of  'Tisconsin  All  Seasons 
and  aba\t  IQo' pounds  of  the  V/isconsin  Brunswick  variety  were  grown  m 
the  Puget  Sound  District  and  were  distributed  to  the  trade  and  to 
State  Experiment  Stations  and  experimental  services  interested. 
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Arrangements  have  been  made  for  the  continued  production  of  seed 
of  these  varieties,  and  v/ork  is  being  continued  looking  toward 
the  development  of  other  resistant  types  to  fill  the  need  not  met 
by  existing  resistant  varieties." 

J.  C.  V/alte  r  makes  the  following  statement; 

"Cabbage  yellows  was  very  severe  in  old  cabbage  sections  in 
southern  Wisconsin,  throughout  Illinois,  Indiana,  Ohio,  and  Vir- 
ginia. 

'•'Wisconsin  Hollander  seed  was  disti-ibuted  quite  v/idely 
throughout  the  trade  and  in  general  gave  good  satisfaction.   In 
a  few  cases  unsatisfactory  results  were  reported,  all  of  these 
being  traced  to  a  single  lot  of  seed  which  evidently  had  become 
adulterated  at  some  time  during  its  gr'Ov>rth  or  distribution. 
Approximately  ten  pounds  of  Wisconsin  All  Seasons  seed  was  dis- 
tributed for  trial  in  several  states  and  uniformly  excellent 
results  were  reported.  About  ^GOO   pounds  of  this  variety  and 
100  pounds  of  '.7isconsin  Brunswick  were  grown  in  1^21  and  distri- 
buted to  the  trade  by  the  National  Kraut  Packers*  Association 
for  use  in  1^22  and  F;23." 

Recent  lite'-ature 

Promme,  F.  D.   The  yellows  disease  of  cabbage  in  southwest  Virginia, 
Virginia  Agr.  Exp,  Sta.  3ul.  226:  9  p-  Illus.  Nov.  I92I. 

Jones,  L.  R. ,  J.  G.  V/alker,  and  v/.  B.  Tisdale.   Pusarium  resistant 

cabbage.  Wisconsin  Agr.  Exp.  Sta.  Res.  Bui.  4^:  1-34*  ^'^S-   l-^*^' 
Nov,  1920. 

Black  rot  caused  by  Bacterium  campestre  (Pam.)  EF3. 

Cabbage  black  rot  caused  considerable  loss  in  some  areas  in  I92.".. 
In  \7isconsin  the  loss  was  estimated  at  5%  ^'^   the  crop,  and  in  New  York  at 
from  2-5%.   Texas  and  Maryland  report  a  loss  of  1%,   Minnesota  and  Delaware 
•5%'   Ten  percent  damage  occurred  in  some  fields  in  northern  Florida  in 
March  and  April.   The  following  states  reported  the  disease  as  occurring 
"but  of  slight  importance:   Vermont,  Rhode  Island,  Pennsylvania,  West  Virginia^ 
Michigan,  Iov;a,  North  Dakota,  South  Dakota,  and  Kansas. 

J.  C.  Waller  reported  as  follows: 

"Wherever  noted,  black  rot  was  quite  general  when  introduced, 
but  confined  to  certain  fields  or  to  the  product  of  certain  seed 
lots  in  a  given  field.   Evidence  all  pointed  strongly  tov/ard  intro- 
duction on  seed." 

For  collaborators'  comments,  see  PI.  Dis.  Bui.  5^  50»  ^^t    1}^'    I92I. 

Blackleg  caused  by  Phoma  lin^am  (Tode)  Desmaz. 

In  general,  cabbage  blackleg  was  less  destructive  in  1921  than  in 
previous  years.  Walker^,  and  V/alker  and  Tisdale^  confirm  previous  work  as 
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to  the  importance  of  rainfall  in  the  development  of  blackleg  on  seedlings. 
At  Madison,  Wisconsin  85%  of  the  plants  showed  leaf  or  stem  lesions  and  at 
La  Conner,  Vfashington,  3%»  Comparative  rainfall  records  for  May,  June,  and 
July,  respectively,  at  Madison  were  5'13»  3«52»  and  2.46  inches;  and  at 
La  Conner  I.89,  1-3^,   and  O.OOj   thus  only  a  slight  development  of  blackleg 
occurred  at  the  latter  place.   It  is  doubtful  whether  this  amount  of  disease 
v/ould  have  persisted  after  transplanting.   One  seed  field  at  La  Conner  grown 
from  stock  seed  which  developed  75^  °^  blackleg  under  Wisconsin  conditions 
showed  no  signs  whatever  of  infection.   These  resalts  indicate  the  value  of 
cabbage  seed  growing  in  the  Puget  Sound  section  to  eliminate  blackleg. 


Table  86. 
cabbage,  I92I. 


Prevalence  of  and  estimated  losses  from  blackleg  of 


:  Estimated 

State 

loss 

:  Remarks 

New  York 

t-1%    : 

Less,  too  dry  v^ile  plants  were  in  seedbed 

Pennsylvania 

- 

;  Eastern  part 

New  Jersey     ; 

-     : 

Frequent  in  southern  part 

Delaware 

.5% 

•  First  seen  July  10  at  Guyencourt 

J/!aryland       ; 

1.5% 

:  Less 

Virginia 

3% 

:  General 

V/est  Virginia   ; 

t 

In  Ohio  Valley 

Louisiana 

- 

:  Very  slight 

Arkansas       ; 

lOfo          : 

General,  always  severe 

Ohio 

— 

.  Serious  in  a  few  fields 

Indiana 

.2% 

Seen  March  18  on  plants  from  Georgia 

Wisconsin 

% 

•  Hot  water  seed  treatment  most  efficient 

IvUnnesota 

t 

:  Very  light  infection  found  in  Wabasha  and 
:    Ramsey  Counties 

Iowa           ; 

t 

J.  C.  V/alker  of  the  Office  of  Cotton,  Truck,  and  Forage  Crop  Disease 
Investigations  reports  the  disease  as  very  common  and  destructive  in  Shocton 
and  Appleton  districts,  Vfisconsin.  Found  in  minor  quantities  at  Racine, 
Wisconsin;   Lansing,  Illinois;  Clyde,  Ohio;  and  Marion,  Virginia* 

Recent  literature 

1.  Walker,  J.  C.  Seed  treatment  and  rainfall  in  relation  to  the  con- 

trol of  cabbage  blackleg.   U.  S.  Dept.  Agr.  Bui.  1029:  I-27. 
PI.  1-2.  fig.  1.  March  28,  ig22. 

2.  Walker,  J.  C.  and  W.  B.  Tisdale.  Further  notes  on   occurrence  of 

cabbage  blackleg.   (Abstract)  Phytopath.  12:  43.  Jan.  1^22. 


Black  leaf  spot  caused  by  Alternaria  brassicae  (Berk.)  Sacc. 

Black  leaf  spot  was  reported  as  of  minor  importance  in  Delav/are, 
Rhode  Island,  New  York  (pod  spot,  less),  Texas,  Indiana,  Illinois,  and  Wis- 
consin. 

The  following  table,  which  should  perhaps  be  interpreted  as  the  "Black 
rot"  of  the  trade,  rather  than  specifically  as  black  leaf  spot  is  compiled 
from  market  inspection  reports: 


CABBAGE  -  Black  leaf  spot 
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Table  87 •      losses   from  black  leaf  spot  of  cabbage  caused  by  Alternaria 
brassicae,   as   shov^   oy  examination  of  cars  at  destination  by  food-products 
inspectors   of  the  Bureau  of  :iarl:ets   and  Crop  Estimates,    I92I. 


rllo.of  cars 

: Average  per- 

: Range  of  percent- 

Origin  of 

:with  decay 

rcentage  decay 

rage  of  decay 

:  Remarks 

shipment 

rNo.cars:  Percent 

Colorado 

1 

':                 50 

:    1 

:     50 

On  outer  leaves 

Florida 

9 

14 

:    1 
8 

43 

:   5-27   . 

Illinois 

1   ' 

:      100 

:    1 

100   . 

1-3  outer  leaves 

New  York       : 

7  ' 

2G 

1 

3   : 
3   : 

100   • 

13-33   : 

2-5   : 

2-4  outer  leaves 

Pennsylvania    : 

1        : 

5    : 

1 

5  ' 

South  Carolina  : 

3    : 

45 

7 
^ 

35-50   : 

Texas         : 

1   : 

50 

1   : 

50   : 

Unknown        : 

1    : 

95 

1 

95   : 

2-4  outer  leaves 

Total  number   of  cars   •■vith  black  leaf  spot. 
Total  number   of  cars    of  caboage   inspected. 
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Gray  mold  rot  caused  by  Botrytis  sp. 

Table  88.   Losses  from  gray  mold  rot  of  cabbage  caused  by  Botrytis  sp., 
as  shov^  by  examination  of  cars  at  destination  by  food-products  inspectors 
of  the  Bureau  of  Markets  and  Crop  Estimates,  I92I. 


Origin  of 

:Ko.  of  cars 
:v;ith  decay 

: Average 
:age  of 

pei'cent- 

■.tiaUf^e 

of  percei 

itage  of  decay 

shipment 

decay 

:  number 

•  of 

cars 

:   Percent 

Iowa 

1 

20 

1 

:      20# 

New  York 

13 

67      • 

5 

7 

1 

100* 
35-80* 
5 

Pennsylvania 

1 

5 

1 

5* 

ft'i scons  in 

3 

5G 

2 
1 

75-77* 
15* 

Unknown 

1 

50      : 

1 

50* 

Total 

number 

of  cars 

of 

cabbage  with  gray  mo 

Id  r 

ot. . . 

•  P^S 

Total 

numbe  r 

of  cars 

of 

cabb 

age  inspected. . . 

.  .  .  . 

.  828 

*  Associated  with  slimv  soft  rot 


#  Associated  with  Rhizopus 


Other  diseases 


Downy  mildew  caused  by  Peronospora  parasitica  (Pers.)  De  Bary  v/as  re- 
ported from.  Kev,'  York;  Philadelphia  County,  Pennsylvania;  Louisiana;  Texas 
umostly  in  seed  beds);  and  Wisconsin.  Chupp  reports  the  disease  as  quite 
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serious  on  cabbage  seed  pods  in  Suffolk  County,  Long  Island,  but  controlled 
by  Bordeaux  v/ith  resin-sal  soda  sticker. 

Ring  spot  caused  by  Mycosphaerella  brassicicola  (Duby)  Lindau  was  a 
controlling  factor  in  California  where  it  caused  a  15%  reduction  in  yield 
of  cabbage  and  other  cruciferous  plants  according  to  Milbrath*   The  disease 
was  localized  in  the  San  Francisco  (Colma)  district.   The  high  humidity  and 
low  temperature  seem  significant.  V/.  S.  Fields  comments  on  the  cold  foggy 
days  common  in  that  section  as  undoubtedly  favoring  the  disease  and  states 
that  no  control  measures  are  practiced. 

Peppery  leaf  spot  caused  by  Bacterium  maculicolum  McCulloch  -  reported 
from  Long  Island,  Nev/  York  as  unimportant. 

Slimy  soft  rot  caused  by  Bacillus  carotovorus  Jones  was  reported  as 
unimportant  in  Vermont,  Pennsylvania,  Texas,  and  Wisconsin.   It  caused 
slight  damage  in  Minnesota  in  Wabasha  County,  and  .5%  loss  in  Maryland.  A 
bacterial  soft  rot  caused  considerable  loss  in  the  late  crop  in  Ohio  by 
rendering  the  heads  unfit  for  storage  or  shipping.   Slimy  soft  rot  of  cabbage 
was  reported  generally  occurring  in  carload  shipments,  but  car  conditions  as 
to  temperature  and  moisture  play  such  an  important  role  in  bringing  about 
development  of  the  rot  that  data  are  not  given. 

Drop  caused  by  Gclerotinia  libertiana  Pckl.  was  reported  of  local 
importance  in  V/est  Virginia,  Virginia^  Louisiana,  Texas,  and  Indiana. 

Damping  off  caused  by  Rhizoctonia  solani  Kuhn  v/as  reported  as  doing 
damage  in  March  in  seed  beds  in  Sandusky  County,  Ohio,  and  at  Westville, 
Connecticut.  Clinton  states  that  cabbage  is  a  new  host  for  this  organism 
in  Connecticut. 

Southern  wilt  caused  by  Sclerotium  rolfsii  Sacc.  was  reported  by 
Taubenhaus  as  unimportant  in  Texas. 

Root  knot  due  to  Heterodera  radicicola  (Greef > )  Mull,  was  reported 
as  unimportant  in  Texas. 

Lightning  in.jury  occurred  at  Northford,  Connecticut,  June  18.  Light- 
ning stj-uck  ground  June  11,  injured  cauliflower,  tomatoes,  and  lima  beans  as 
well  as  cabbage  in  the  vicinity  where  it  struck.   On  cabbage,  injury  often 
at  tips  of  leaves  (probably  moisture  there  attracted  electricity  directly). 
(Clinton). 


CAULIFLOV.rER  AND  BROCCOLI 

Club  root  caused  by  Plasmodiophora  brassicae  V/or.  was  reported  from 
Ohio  and  Vermont  as  doing  slight  damage  to  the  crop  in  general;  and  from  New 
York  where  Chupp  reports  the  disease  as  important  in  Suffolk  County,  causing 
a  reduction  in  yield  ranging  from  a  trace  to  2%.   Temple  reports  the  greatest 
loss  in  western  Maryland  where  a  damage  of  20%  was  experienced.  (See  also 
cabbage) . 

Black  rot  caused  by  Bacterium  campestre  (Pam-)  EPS.  was  reported  from 
Ohio  as  doing  slight  damage  in  V/ayne,  Cuyahoga,  Washington,  and  Lawrence 
Counties. 

Ring  spot  caused  by  Ivlycosphaerella  brassicicola  (Duby)  Lindau  -  See 
cabbage. 

Head  rot  of  broccoli,  thought  to  be  due  to  bacteria,  was  reported  by 
Barss  from  Oregon  as  follows:   "Causes  soft  decay  of  head  coming  into  bloom- 
Destroys  flowering.  Appears  to  have  a  bacterial  organism  associated  as  probable 
cause.   Troublesome  only  in  spring  on  heads  carried  over  for  seed  production. 
Reported  only  from  Corvallis.  First  noticed  April  29." 
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Chlorosis  of  cauliflower  is   reported  by  Dana   from  King  County,    Wash- 
ington. 

Lightning   injury  v/as   reported  from  IJorthford,   Connecticut,    June   18. 
(See  page  3^4^ • 

BRUSSELS  3PROUT3 

Blackleg  caused  by  Phoma  lingam  (Tode)  Desraaz,  is  reported  from  New 
York,  collected  August  30  at  Clintondale.  (Chupp). 

.  CHniESE  CABBAGE 
llosaic  (see  turnip). 

HORSERADISH 

Leaf  spot  caused  by  Cercospora  arnoraciae  Sacc.  collected  at  Hinton,  V/est 
Virginia,  August  5  by  R.  J.  Haskell. 

Leaf  spot  caused  by  Ramularia  armpraciao  Fckl.  reported  fron  western 
V/ashington. 

V/hite  rust  caused  by  Albugo  Candida  (Pers.)  Ktz»     -  Collected  at 
Bus tie ton,  Pennsylvania,  August  27  by  R.  J-  Haskell. 

Bacterial  root  rot  is  reported  by  Poole  as  causing  losses  ranging  from 
4  to  28%  on  farms  near  Nev/ark,  Kev/  Jersey.   Storage  rot  develops  to  the  ex- 
tent of  25  to  5'^'^*   Such  roots  either  fail  to  germinate  or  produce  stunted 
plants.   Excision  of  rotted  parts  and  disinfection  v/ith  bichloride  of  mer- 
cury 1-1000  or  formaldehyde  3  pints  to  50  gallons  for  30  minutes  were  ef- 
fective control  measures. 

Poole,  R.  F.  Bacterial  root  rot  of  horseradish  in  New  Jersey.  (Abstract) 
Phytopath.  12:  49.  Jan.  1^22. 

Poole,  R.  F.   Horseradish  root  rot  investigations.   Rep.  Dept.  Plant 
Path.  New  Jersey  Agr.  Coll.  Exp.  Sta.  I919/2O:  61O.  I92I. 

Root  rot  caused  by  Rhizoctonia  sp.  -  reported  as  common  in  western 
Washington. 

Black  streak,  cause  undetermined,  is  reported  from  western  V/ashington 
,  by  Frank.   "This  appearance  on  the  stems  of  the  leaves  and  the  mid-veins  was 
again  very  common.   It  does  not  appear  during  the  early  part  of  the  season, 
but  in  mid-summer  and  later  it  is  very  common." 


KALE 

Yellows  caused  by  Fusariun  conglutinans  V/oll.  is  again  reported  by 
Gardner  as  severe  in  market  gardens  in  Marion  County,  Indiana,  where  it  was 
first  noted  May  20,  nearly  a  month  earlier  than  the  first  appearance  in  I92O. 
The  high  temperature  of  June  and  July  is  said  to  be  favorable  to  infection. 


3^6  KOHL  RABI 

Club  root  caused  by  Plasmodiophora  brassicae  Wor.  was  reported  from 
Erie  County,  ilevv  York,  August  23. 


MUSTARD 
Mosaic  (see  turnip). 

RADISH 

VJhite  rust  caused  by  Albugo  Candida  (Pers.)  Ktz.  was  reported  as  un- 
important in  Indiana  v/here  it  was  first  noticed  May  2^;  and  Colorado  where 
it  occurred  in  August  at  Fort  Collins.   It  was  found  as  a  serious  disease 
in  greenhouse  radishes  at  Saginaw,  Michigan,  on  February  9» 

Downy  mildew  caused  by  Peronospora  parasitica  (Pers.)  De  Bary  was  re- 
ported as  unimportant  in  Indiana,  although  it  attacked  the  leaves  of  plants 
in  hotbeds  severely.   It  was  first  noticed  at  Indianapolis  on  April  27. 

Club  root  caused  by  Plasmodiophora  brassicae  Wor.  was  found  by  Barrus 
on  August  23  in  one  garden  in  Erie  County,  Nev/  York. 

Black  root  caused  by  Rheosporangium  aphanidermatus  Edson-*-  has  been 
reported  in  the  records  of  the  Survey  as  follows: 

Illinois;   Present  in  9  counties,  doing  25-lOC^o  damage.  (Barrett,  l^ll)* 
(Under  name  Aphanomyces  laevis  De  Bary)  1311  and  I912. 

Indiana ;   (Aphanomyces  laevis)  reported  I9II,  I9I2,  I914,  I916,  I917; 
(Rbeosporan^ium)  I919  -  fairly  common,  doing  some  damage. 

Michi.t^an:   Reported  from  Lansing,  I912  (not  named). 

New  York;  (Aphanomyces)   Specimen  received  from  Long  Island,  1912. 

\7isccnsin;  (Aphanomyces)   Specimen  found  May  1913  in  University  Garden, 
reported  same  year  from  Pond du  Lac,  Oshkosh,  and  Geneva. 

Mississippi;   Seventy  to  ninety  percent  infection  in  one  field  at 
Long  Beach,  May  3,  I919. 

Edson-'-  gives  the  following  range  for  the  black  root  of  radish:  Dis- 
trict of  Columbia,  J,laryland,  Virginia,  Long  Island,  and  several  points  in 
V7isconsin.   In  this  reference  it  is  also  pointed  out  that  the  fungus  is 
pathogenic  to  beet  seedlings. 

Reports  for  192I  extend  the  known  range  of  this  disease  to  Pennsylvania, 
where  Thurston  and  Orton  report  heavy  loss  to  radishes  both  under  glass  and 
out  of  doors  in  York  County.  Gardner  and  Kendrick  report  the  disease  as 
worse  in  Indiana  and  very  destructive  on  both  early  and  late  season  white 
varieties,  reducing  the  yield  for  the  state  »5%.   It  seems  to  be  most  severe 
in  central  Indiana.   The  cool  temperatures  of  early  spring  and  late  fall  favor 
the  disease.   It  is  worst  on  Icicle  varieties,  but  was  noted  on  Early  Long 
Scarlet,  Early  Vienna,  and  Cincinnati  Market.  (See  also  sugar  6ana  root  rot). 

1.  Edson,  Howard  Austin.  Rheosporangiura  aphanidermatus,  a  new  genus 
and  species  of  fungus  parasitic  on  sugar  beets  and  radishes. 
Jour.  Agr.  Res.  4:  279^292.  PI.  4/I.-48.  July  I915.  ■ 

RUTABAGA 

Black  rot  caused  by  Bacterium  campestre  (Pam.)  EFS.  was  reported  by 
Vaughan  as  more  important  than  usual  in  northern  V/isconsin.   The  reduction 
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Mosaic  was  reported  simultaneously  on  turnip  by  Gardner  and  Kendrick 
and  on  Chinese  cabbage,  mustard,  and  turnip  by  Schultz.  The  disease  is  in- 
fectious and  is  transmitted  by  plant  juice  (rubbing)  and  by  aphids  (Myzus 
persicae  3uls.).   Gardner  was  not  able  to  infect  radishes  with  the  virus. 
In  his  report  to  the  Survey,  he  states  that  it  v/as  not  of  common  occurrence 
on  turnips  in  Indiana  in  192I.   The  roots  of  mosaic  plants  are  stunted.   The 
disease  was  noticed  first  on  turnips  on  July  26  at  Lafayette,  but  the  related 
mosaic  on  wild  mustard  was  observed  as  early  as  April  25  at  Indianapolis. 
Gardner,  M.  I',  and  J.  B.  Kendrick.   Turnip  mosaic.  Jour.  Agr.  Res. 

22:  123-124.  PI.  20.  Oct.  I5,  1^21 . 
Schultz,  E.  "i.  A  transmissible  mosaic  disease  of  Chinese  cabbage, 
mustard,  and  turnip.   Jour.  Agr.  Res.  22:  I73-I78.  Col.  pi.  B, 
pi.  22-24.  Oct.  15,  1921. 

Downy  mildew  caused  by  Peronospora  parasitica  (pers.)  De  Bary  was 
reported  again  from  Texas. 

VvHiite  rust  caused  by  Albugo  Candida  (Pers.)  Ktz.  v/as  reported  as 
prevalent  in  Texas. 

Anthracnose  caused  by  C olletotrichum  hi^ginsianum  Sacc.  v/as  reported 
as  unimportant  in  Oconee  County,  South  Carolina,  where  it  was  first  seen 
October  I3. 

Powdery  mildev;  was  reported  from  Goshen,  Indiana. 

Alternaria  leaf  spot  was  reported  from  Goshen,  Indiana  by  Gardner. 

Yellows  caused  by  Fusarium  conglutinans  V/oll.  -  found  destructive  in 
a  market  garden  at  Lafayette,  Indiana. 

Club  root  caused  by  Plasmodiophora  brassicae  Wor.  -  reported  from 
Jefferson  County,  Pennsylvania. 


DISEASES  OP  CUCURBIT; 


CAMTALOUPE 

Leaf  blight  caustjd  by  Alternaria  brassicae  nigrescens  Pegl. 

Leaf  blight  v/as  i.'cported  from  Pennsylvania,  Delaware,  Maryland,  Texas, 
Indiana,  Illinois,  I'lichigan,  and  I.iissouri.  All  states  e:ccept  Maryland,  Mich- 
igan, and  Missouri  report  the  disease  as  serious.   In  Texas  it  caused  a  loss 
estimated  at  1%.   It  was  observed  on  July  19  in  Indiana  and  August  g  in 
Delaware.   In  the  latter  state  control  has  been  secured  with  both  Bordeaux 
mixture  and  Bordeaux  dust.   Gardner  reports  that  tho  disease  is  severe  in 
Indiana  v/here  rotation  is  not  practiced,  v/hich  is  probably  true  in  all  melon 
growing  areas.   Rotation  along  with  seedbed  sanitation  would  doubtless  com- 
pletely handle  the  situation,  providing  seed  transfer  does  not  occur.   How- 
ever, it  is  the  prevailing  practice  among  growers  to  follow  melons  with 
ivielons.  Given  frequent  summer  rains,  infection  from  trash  makes  blighting 
severe.   Many  sections  are  using  resistant  varieties.   E.  A.  Bierbaum,  Assistant 
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County  Agent  of  Union  County.,  Anna,  Illinois,  reports  that  grov/ers  are  plant- 
ing Pollock  melons,  particularly  the  strains  known  as  "Ten"  and  "Ten  Twenty- 
five".   "These  have  been  found  to  be  more  or  less  rust  resistant  and  are 
meeting  with  fairly  good  success.  Hearts  of  Gold  and  Netted  Gem  are  also 
used,  but  our  men  are  taking  stronger  every  season  to  the  Pollock  melons." 
P.  K.  Blinn,  Rocky  Ford,  Colorado  states,   "I  feel  safe  in  the  assertion  that 
practically  nine-tenths  of  all  the  cantaloupes  in  the  great  commercial  canta- 
loupe grov/ing  districts  are  planted  with  seed  of  some  strain  selected  from  the 
original  disease-resistant  Pollock  cantaloupe.   The  Rocky  Ford  Cantaloupe 
Seed  Breeders'  Association  have  over  1^00  individual  plant  selections  of  the 
most  highly  resistant  and  most  uniform  producing  types." 

Bacterial  wilt  caused  by  Bacillus  tracheiphilus  EF3 

Bacterial  wilt  was  reported  from  New  York,  Pennsylvania,  Maryland, 
Virginia,  West  Virginia,  Tennessee,  North  Carolina,  Indiana,  Illinois,  Mich- 
gan,  and  Missouri.  New  York,  Pennsylvania,  Maryland,  Virginia,  Michigan, 
and  Missouri  report,  in  general,  slight  loss  to  the  state,  but  occasional 
outbreaks.   On  the  other  hand,  in  ■■7est  Virginia  Giddings  estimates  the  loss 
at  25/0  of  the  crop,  and  in  North  Carolina  Foster  states  that  the  disease 
is  fairly  destructive.  Clayton  states  that  the  disease  has  been  severe 
and  losses  were  heavy  in  Ohio.   In  Indiana,  where  the  disease  first  ap- 
peared June  28,  Gardner  estimates  the  loss  at  3%  of  the  crop.   The  checking 
of  the  disease  by  hot  v/eathor,  which  has  been  noticed  before  and  which  may 
be  associated  wii-.h  the  low  thermal  death  point  of  the  organism,  is  indicated 
as  operative  in  this  report  from  Thomas  in  Ohio:   "Comparatively  slight 
evidence  of  the  disease  has  been  noticed  since  the  first  of  August." 

A.nthracnose  caused  by  Colletotrichum  lagenarium  (Pass.)  Ell.  &  Hals. 

Anthracnose  was  of  slight  importance  in  New  Jersey,  Pennsylvania, 
Tennessee,  North  Ca-rolina,  Ohio,  Indiana,  and  Wisconsin.   Burger  believed 
the  disease  to  be  about  as  usual  in  Florida,  although  he  had  no  reports 
of  it.   On  the  other  hand,  Melchers  reported  the  disease  as  quite  common 
on  the  foliage,  causing  death  of  the  vines  in  Kansas.   In  V/est  Virginia  the 
disease  was  said  to  be  general  and  more  prevalent  than  in  the  average  year, 
but  only  locally  severe.   Only  one  collection  on  a  volunteer  plant  was  made 
in  Indiana  at  Mooresville,  September  1^.      In  Colorado,  according  to  Learn, 
anthracnose  was  reported  from  near  Denver,  v/here  it  had  caused  the  loss  of 
about  half  the  crop  of  two  grov/ers. 

Mosaic  (cause  undetermined) 

In  reply  to  the  August  I5  questionnaire,  collaborators  in  West  Vir- 
ginia, North  Carolina,  South  Carolina,  Ohio,  and  Kansas  reported  cantaloupe 
mosaic  as  "unreported  to  date",  and  in  New  Jersey  as  "unimportant'.'   In 
Delaware,  which  is  the  only  eastern  state  reporting  the  disease  as  important, 
mosaic  is  general  and  increasing  in  prevalence,  producing  a  loss  of  1^% 
according  to  Adams.   In  Pennsylvania,  Indiana,  and  Y/isconsin  the  disease  is 
considered  to  be  of  minor  importance.  Milbrath  reports  the  reduction  in 
yield  for  a  district  of  2^00  acres  in  the  San  Joaquin  Valley,  California, 
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at  45%*   Th®  disease  has  shown  a  periodicity  there,  being  very  severe  in  1919» 
not  occurring  at  all  in  1920,  and  with  a  serious  outbreak  during  the  past 
season.  E.  A.  Bierbaum  at  Anna,  Illinois  states  that  a  campaign  is  being 
conducted  this  spring  (1522)  to  destroy  all  wild  cucurbits  and  milkweeds 
in  that  vicinity  as  v;ell  as  for  better  control  of  the  striped  cucumber 
beetles  and  melon  lice.   This  is  an  experimental  measure,  based  upon  Doolittle»s 
findings  that  the  perennial  v/ild  plants  harbor  the  mosaic  virus  and  that 
this  virus  is  brought  to  the  cultivated  fields  by  insects* 


Fruit  rot  caused  by  Fusarium  spp. 

Anderson  reports  the  late  crop  especially  badly  affected  on  account 
of  the  wot  fall  in  Illinois.   In  Indiana  Gardner  reports  rotting  by 
Fusarium  invading  grov/th  cracks  due  to  the  late  growing  season. 

The  following  record  of  decay  in  shipments  is  probably  concerned 
with  the  same  type  of  trouble: 

Table  89 •   Losses  from  Fusarium  rot  of  cantaloupe  caused  by  Fusarium 
spp.,  as  shown  by  examination  of  cars  at  destination  by  inspectors  of  the 
Bureau  of  Markets  and  Crop  Estimates,  I92I. 


Origin  of 
shipment 

.No.of  cars 
.with  decay 

Average  percent- 
age of  decay 

Range  of  percentage  of  decay 

Number  of  cars: 

Percent 

Arkansas 

;    I 

:         4      '• 

7    = 

1-10 

California 

;        17      : 

1 

6=i 

7 

1-25 

Colorado 

1 

2        ! 

1 

Florida       < 

2 

11 

2     : 

3-1^ 

Indiana       : 

3     = 

17 

3 

;     2-50 

Maryland 

:      1 

:        2      : 

1 

Nevada 

1 

20 

1 

;          20 

North  Carolina  ; 

3 

:        19 

3 

4-35 

\.  Unknown 

2 

4 

2 

4-'7 

Total  number  of  cars  with  Fusarium  rot ■ 

Total  number  of  cars  of  cantaloupes  inspected. 


2S 
231 


Rots  caused  by  various  organisms 

Various  decays  are  the  cause  of  heavy  losses  in  cantaloupes  under 
[transportation  conditions.   The  significance  of  the  rots  in  the  field  is 
llargely  unknown  or  disregarded.   Under  shipment  conditions,  bruised,  de- 
layed, or  over-ripe  fruit  shov/s  severe  shrinkage  as  is  shown  in  the  follow- 
ing  table;  which  gives  the  losses  reported  by  food-products  inspectors 
of  the  Bureau  of  Markets  and  Crop  Estimates  as  due  to  Rhizopus  sp-;  to 
kreen  mold  rot  caused  by  Cladosporium  sp.;  to  black  mold  rot  caused  by 
JAlternaria  sp.  ;,  and  to  bacterial  soft  rots. 
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Table  '^0.      Losses  to  cantaloupes  in  transit  from  various  rots  as  re- 
ported by  inspectors  of  the  Bureau  of  Markets  and  Crop  Estimates,  I52I. 


:  Approxi- 
:  nate  No. 

Amount  of  decay 

Origin  of 

:  Green  mold 

:    Black 

mold 

:  Bacterial 

shipraent 

:  cars  in- 
spected 

:   Rhizopus 

:    rot 

:    rot 

soft  rot 

,  Ko. 

■  Per 

■  No. 

Per 

:  No.   : 

Per 

'No. 

Per 

cars 

.  cent 

:  cars  : 

cent 

:  cars  • 

cent 

•  cars 

cent 

Arizona 

9 

:    1 

2 

Arkansas 

:    18 

6 

.   21 

_ 

_ 

— 

— 

:    1   : 

10 

California 

102 

=   7 

£  . 

4 

.  23 

.   3 

iG 

:    2 

13 

Colorado 

12 

►   _ 

_ 

;      _ 

_ 

:    1 

;    2 

Delaware 

G 

;      _ 

_ 

_ 

;      _ 

_ 

_ 

;     _ 

— 

Florida 

3 

1 

1 

;      _ 

>      _ 

;       _ 

_ 

;      _ 

— 

Georgia       : 

8 

:    2 

33 

;    - 

- 

:    - 

- 

;    - 

- 

Indiana 

5 

— 

— 

_ 

_ 

— 

— 

;     — 

- 

Mar^'land      : 

1 

-   : 

- 

:    — 

— 

;     - 

- 

- 

:    - 

Missouri      : 

2 

— 

_  < 

— 

— 

;     _ 

— 

;     -. 

- 

ilevada        ; 

1 

_ 

_ 

_ 

— 

;     _ 

— 

— 

:    - 

New  Mexico 

1 

;     — 

— 

_ 

_ 

:    1 

:   43 

:    — 

;    - 

ilorth  Carolina: 

25 

5   : 

8 

— 

— 

:    1   ■ 

20 

:   1 

:   10 

Ohio 

1 

—  • 

-   : 

_   , 

— 

— 

;     — 

;    ~ 

Couth  Carolina; 

18 

7 

■   8 

_ 

_ 

:    1 

2 

;     — 

~ 

Texas         ; 

5 

1   : 

1 

_ 

_ 

;      _ 

_ 

1 

8 

Unknown       ; 

14 

2 

^1 

:    1   : 

A 

:    1 

Go 

— 

- 

Total   : 

231 

.   32 

5 

7      • 

G 

other  diseases 


Do'.vny  mildev/  caused  by  Pseudoperonospora  cubensis  (E,  a   C. )  Rostow  - 
was  reported  as  general  in  Sussex  and  Kent  Counties,  Delav/are,  being  first 
seen  in  July  at  Delmar.   The  warm,  shov/ery,  humid  weather  which  prevailed  in 
the  state  in  the  first  half  of  July  may  have  been  a  factor  in  making  the 
downy  mildev;  severe,   Sherbakoff  found  the  disease  at  Chattanooga,  Tennessee 
August  11.  Tae   disease  v/as  found  at  Poplarville,  Mississippi  in  July,  caus- 
ing extensive  defoliation  in  the  field  zmd   was  also  observed  on  the  College 
grounds. 

A  bacterial  leaf  spot  (undetermined)  v/as  reported  from  Columbia  County, 
Ilev/  York  by  Chupp. 

Leaf  spot  caused  by  Cercos'oora  cucurbitao  E.  cc  E.  v;as  reported  as  preva- 
lent in  Sussex  and  Kent  Counties,  I;v-lav/are,  appearing  at  Delmar  in  July,  the 
first  report  for  the  state.   Alv/ays  observed  acoorpanying  leaf  infection  by 
downy  mildew  (Adams). 

Fruit  rot  caused  by  Cladosporium  cucumerium  El.  L   Arth.  caused  2%   loss 
in  Honey  Dew  melons,  in  California,  according  to  Milbrath. 

'  'ilt  caused  by  ^Fusarium  spp.  was  reported  from  a  wider  range  of  terri- 
tory than  in  I92O.   In  California  the  loss  was  estim.ated  at  2%,    the  disease 
being  prevalent  in  Stanislaus,  Merced,  and  Modesto  Counties  (Milbrath).  Brovm 
reports  the  disease  from  Nogales  and  St.  David,  Arizona  on  June  7  '^^^   July  23* 


iOijauMi^Mmmuk 


I 


CANTALOUPE  -  Other  diseases 


371 


Hopkins  considers  the  disease  to  be  increasing  in  importance  in  Missouri. 
Adams  reports  slight  loss  at  Milton,  Delaware,  July  lo. 

Sclerotium  blight  caused  by  Sclerotium  rolfsii  Sacc  v/as  reported  as 
unimportant  in  Texas. 

Root  knot  caused  by  Heterodera  radicicola  (Greef )  Mull,   was  reported 
as  unimportant  in  Texas,  but  in  the  Imperial  Valley,  California,  severe  in- 
festation existed  in  certain  districts,  causing  a  reduction  in  yield  for  the 
state  of  5/0*   The  range  of  loss  was  from  .5%  to  GCffo   and  vAien   it  is  considered 
that  21,000  acres  of  melons  were  grown  in  this  Valley,  the  aggregate  loss  is 
enoi-mous. 

Popper  dust  in.jury.  Considerable  burning  of  the  vines  was  experienced 
in  Delaware  as  a  result  of  heavy  applications  of  Bordeaux  dust.   The  vines 
recovered  but  were  two  weeks  late.  (Adams). 
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Bacterial  wilt  caused  by  Bacillus  tracheiphilus  EFS 

Collaborators  in  Connecticut,  New  York,  Maryland,  North  Dakota,  and 
California  report  bacterial  wilt  as  of  veiy  slight  importance  in  192I.   On 
the  other  hand,  it  is  said  to  be  the  worst  disease  of  cucumbers  in  V/est  Vir- 
ginia and  Indiana,  and  v;as  reported  as  severe  in  V/isconsin,  Iowa,  and  Kansas. 
It  caused  considerable  damage  in  Ohio  also  and  was  prevalent  in  Texas.  Table 
91  gives  the  losses  from  and  prevalence  of  the  disease. 

Table  ^1,     Relative  prevalence  of  and  estimated  losses  from  bacterial 
wilt  of  cucumber,  as  reported  by  collaborators,  1^21. 


:  Prevalenc< 

3  com- 

:Percent 

State 

:  Importance 
1921 

:  pared  with 

_:  Range 
r: 

:  loss 

: Reported  by 

:    1920   :Av,yea 

Connecticut 

:One  complaint 

:More 

!Averag( 

^  •        •» 

:C  lint  on 

New  York 

:Not  important 

'Less 

:   - 

:V/ith  crop- 

t 

:Chupp 

Maryland 

•" 

•    — 

;   — 

t    — 

t 

:  Jehle  oc 

Temple 

West  Virginia 

.Most  imp or t- 
•  ant  disease  ; 

■Mo  re 

•More 

: General   : 

10 

.Giddings 

Texas 

Prevalent    : 

— 

— 

:    —    : 

1  < 

Taubenhau5 

Ohio         : 

Considerable  : 

About  same; 

Same 

:Genoral   : 

_ 

Thomas 

Indiana 

\7orst  disease: 

Same      : 

Same 

:\7ith  crop: 

5 

Gardner 

Illinois       : 

Severe       : 

-     : 

- 

-Northern;  : 
:  general  : 

Doolittla 

Michigan      : 

Severe       : 

—     : 

— 

:    —    : 

—    ; 

Doolittle 

V/i  scon  sin     ; 

Serious      i 

More      : 

More 

: General   : 

2   : 

Doolittl$ 

Iowa 

—          ; 

Same      : 

Same 

;      _      ; 

12   : 

Melhus 

North  Dakota   : 

Unimportant   : 

About  same: 

Same 

:     -     : 

-   : 

V/eniger 

Kansas        : 

Serious      : 

—     : 

— 

:Eastern   : 

-   : 

Melchers 

California    : 

Slight       : 

Slight    : 

Slight 

:     -     : 

.1: 

Mi lb rath 
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S.  P.  Doolittle,  who  watched  cucumbers  closely  again  this  summer, 
makes  the  following  report  concerning  bacterial  v/ilt: 

"Bacterial  wilt  was  unusually  severe  in  V/isconsin  and  northern 
Illinois  and  for  the  first  time  in  the  last  five  years  was  of  serious 
economic  importance  in  these  states-   The  disease  was  found  in  all 
fields  examined  and  the  average  infection  was  from  5  to  8%  or  about 
lOGfo  greater  than  in  I92O.  A  few  fields  showed  a  maximum  infection 
of  from  20  to  30%  and  the  losses  throughout  the  state  of  Wisconsin 
v;ere  sufficient  to  probably  reduce  the  crop  2%.   The  disease  appeared 
about  July  1,  and  continued  to  spread  rather  rapidly  up  to  August  15* 
Reports  from  Indiana  and  Ivlichigan  indicated  a  similar  situation  in 
these  states." 

Dates  of  first  observed  appearance  of  bacterial  wilt  of  cucumber,  1921 

June  2 V'/yandotte  C  ounty  >  Kansas 

June  22.. Wood  County,  Ohio 

July  1 Wisconsin 

July  7 Lafayette,  Indiana 

August  8 Branford,  Connecticut 

The  suggestion  made  by  Rand  and  by  others  that  the  striped  cucumber 
beetle  carries  the  wilt  organism  through  the  winter  has  been  confirmed  by 
Doolittle^. 

Recent  literature 

1.  Doolittle,  3.  p.   Overwintering  of  the  bacterial  wilt  of  cucurbits. 
Phytopath,  11:  299-300.   I92I, 

'    Comparative  susceptibility  of  European  and  Ameri- 
can varieties  of  cucumbers  to  bacterial  wilt.  Phytopath.  12: 
143-146.  IJarch  1922.  (June). 

Mosaic  (cause  undetennined) 

Cucumber  mosaic  was  reported  from  Maryland,  Texas,  Illinois,  Iowa, 
North  Dakota,  and  Michigan  as  being  less  severe  than  in  previous  years. 

S.  P.  Doolittle  summarizes  the  condition  regarding  cucumber  mosaic 
in  the  central  pickle  growing  areas  in  I921  as  follows: 

"The  average  losses  from  cucurbit  mosaic  in  Wisconsin  and 
Illinois  appeared  to  be  approximately  7^^^  o^  those  of  average 
years  and  not  more  than  50^i  of  those  in  I92O.  About  6o%  of  all 
fields  examined  shov/ed  the  disease,  out  owing  to  its  slow  dissemi- 
nation during  I92I,  many  fields  were  /iot  infected  until  late.  The 
infection  varied  from  a  trace  up  to  lOC^  in  individual  fields.  The 
average  number  of  plants  infected  on  September  1  was  probably  about 
3C^o.   The  reduction  in  the  injury  from  mosaic  was  partly  due  to  the 
reduced  number  of  aphids  in  most  sections  where  they  v/ere  numerous 
in  1920.   Observations  over  a  number  of  seasons  have  shov/n  that  the 
injury  from  mosaic  fluctuates  directly  with  the  presence  or  absence 
of  this  and  other  cucumber  insects.   Losses  in  V/isconsin  were  Drobably 
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about  12%  fron  nosaio.  Reports  from  Michigan  and  Indiana  in- 
dicated some  reduction  in  injury  as  compared  with  192O," 
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Table  ^2,     Relative  prevalence  of  and  losses  from  cucumber  mosaic, 


:             :Prcvalencc 

compared  v/ith 

^Percent 
:  loss 

State 

:  Importance   :    1920 

:  AV.  year 

: Reported  by 

Kcv;  York 

• 

:Very  important: As  much  or 
: especially  on  :  more 
:Long  Island   : 

: 

;  25-50 

;Chupp 

Maryland 

•     — 

!      t 

'Jehle  &   Temple 

Texas 

; Unimportant   : 

:     - 

:    ~ 

: Taubenhaus 

Indiana 

Serious  factor: Less 

:Loss 

:    2 

.Gardner 

Illinois     ; 

Important     : Less 

:Less 

~ 

:Doolittle 

Michigan     ; 

:Probably  less: 

2 

Doolit tie, Coons 

'Wisconsin    : 

Important     :Iv'iuch  less 

:lviuch  less  : 

12 

Doolittle 

lo'.va         : 

:Less 

•  ■  :     — 

5   : 

Melhus 

North  Dakota  : 

Locally  de-   :3ame 
structive    : 

:About  same: 

Weniger 

California    : 

Severe  in  green 
houses       : 

:     -    : 

3-5   : 

Milbrath 

W.  W.  Gilbert  reports  lOC^j  infection  in  cucumber  fields  on  the 
Arlington  Experimental  Farm  in  Virginia.  Chupp  reports  the  disease  as  very 
important  in  Nev;  York,  being  especially  serious  on  Long  Island,  beginning 
to  show  when  plants  are  ten  days  old,  and  being  found  in  as  high  as  lOC^c 
prevalence  in  some  fields.  He  quotes  a  report  of  his  office  as  follows: 
"Two-thirds  of  the  crop  lost  in  Nassau  County.  Farmers  are  quitting  the 
growing  of  pickles." 

M.  B.  Church-'-  reports  the  results  of  preliminary  work  which  indicates 
that  mosaic  affected  cucumbers  will  not  cure  properly  in  the  pickling  process. 

Doolittle  and  V/alker'^  state  that  mosaic  milkv/eeds  are  an  evident 
source  of  primary  infection  in  cucumber  fields.  Cross-inoculation  experiments 
indicate  a  possible  transmission  of  cucurbit  mosaic  to  the  potato  by  means 
of  aphids.   Aphids  taken  from  the  potato  plants  so  inoculated  produced 
mosaic  symptoms  on  cucumbers.  Mosaic-cucumber  aphids  transferred  to  healthy 
pokeweed  plants  produced  symptoms  of  mosaic  in  three  out  of  five  cases.   The 
results  of  these  transmission  experiments  give  indication  tnat  some  very 
interesting  developments  are  to  be  expected  from  further  v/ork. 

Recent  literature 

1.  Church,  M.  B.   The  relation  of  mosaic  disease  to  pickling  of  cu- 

cumbers. Phytopath.  11:  28-29,  Jan.  I92I  (Pebr.). 

2.  Doolittle,  S.  P.  and  li.  N.  V.'alker,  Notes  on  cucurbit  mosaic. 

(Abstract)  Phytopath.  12:  42-43.  I922). 


Angular  loaf  spot  caused  by  Bacterium  lachrymans  EPS.  a  Bryan 

This  disease  of  cucumber,  v/hich  is  not  known  to  occur  on  watermelon, 
squash,  or  rauskmclon,  occurs  in  North  America  and  Europe.   It  has  been  reported 
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from  Alabama,  California,  Colorado,  Connecticut,  Florida,  Georgia,  Illinois, 
Indiana,  Iowa,  Louisiana,  Michigan,  Minnesota,  Nev/  York,  Morth  Dakota,  Ohio, 
South  Carolina,  Virginia,  V/isconsin,  and  is  found  also  in  Ontario  and  Quebec 
(Meier  and  Link) . 

In  1921  the  disease  v/as  reported  from  Florida,  Indiana,  Illinois,  Mich- 
igan, Wisconsin,  lov/a,  and  California.   In  general,  it  was  less  important 
than  usual,  although  it  caused  considerable  fruit  rot  late  in  the  season,  in 
some  localities. 

S.  P.  Doolittle  makes  the  following  statement  regarding  the  disease 
in  the  Middle  V/est: 

"Angular  leaf  spot  did  not  appear  in  V/isconsin  and  northern 
Illinois  until  about  July  25.   In  southern  V/isconsin  it  did  little 
serious  daraago  as  it  did  not  develop  to  any  extent  until  the  season 
was  nearly  over.  Reports  from  central  and  northern  Michigan  and 
northern  Wisconsin,  hov/ever,  indicated  that  in  some  sections  the 
disease  v;as  causing  a  serious  rotting  of  the  fruits  in  a  number  of 
fields.   The  average  infection  noted  was  from  5-^5%  with  about  35% 
of  the  fields  infected  by  August  25." 

Drechsler  and  Meier  (Cotton,  Truck,  and  Forage  Crop  Disease  Investi- 
gations News  Notes,  March  2,  V^Zl}   report  thu  disease  as  widespread  in  cu- 
cumber-growing sections  of  Florida  and  as  particularly  serious  where  overhead 
irrigation  is  practiced.   The  season  has  been  exceptionally  warm.  Gardner 
reports  the  disease  unimportant  in  Indiana  and  states  that  seed  treatment  has 
practically  eliminated  the  disease  from  the  crop  of  a  large  pickling  company. 
Coons  found  the  disease  causing  heavy  loss  in  Michigan,  especially  in  produc- 
ing secondary  fruit  rots  at  a  seed  farm.   In  Iowa  2%  loss  was  incurred  according 
to  Melhus.  Milbrath  says  that  the  disease  was  severe  on  Klondike  variety  in 
San  Diego  County,  California,  ^Ofo   of  the  plants  being  affected  severely. 

Jones  and  Doolittle^  give  additional  evidence  of  seed  transference  of 
the  organism  and  record  destructive  action  on  the  young  fruit  in  the  field. 
Gardner  and  Gilbert"'-  report  the  results  of  additional  tests  demonstrating 
the  effectiveness  of  control  by  seed  disinfection  with  mercury  bichloride, 
1-1000,  for  five  minutes.   Soil  infestation  did  not  occur  and  is  believed 
not  to  be  a  factor.   Two-year  old  seed  cannot  be  considered  free  from  this 
organism,  but  three-year  old  seed  apparently  does  not  carry  the  infection. 

Recent  literature 

1.  Gardner,  M.  V/.  and  W.  W.  Gilbert.  Field  tests  with  cucumber  angular 

leaf  spot  and  anthracnose.  Phytopath.  11:  298-299.  July  I92I  (Nov.), 

2,  Jones,  L.  R.  and  3.  P.  Doolittle.   Angular  leaf  spot  of  cucumber. 

Phytopath.  11:  297-298.  July  1921.  (Nov.) 

Anthracnose  caused  by  Colletotrichum  lagenarium  (pass.)  Ell.  &  Hals. 

Apparently  anthracnose  was  again  of  small  consequence.   Doolittle  re- 
ported as  follows: 

"Found  in  only  a  few  fields  in  V/isconsin  and  Illinois,  not  over 
5%  of  the  fields  affected  and  about  2-lOfo  of  the  plants  in  these 
fields  affected  with  the  disease.   Reports  of  serious  losses  in  two 
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fields  in  northern  V/isconsin  and  one  in  Michigan  were  received,  the 
crop  beiiTg  reduced  about  IQTo  in  these  cases." 

Only  one  report  of  this  disease  was  received  from  Nev;  York,  its  damage 
in  Maryland  was  but  a  trace,  and  in  Iov;a  none  was  found.   For  \7est  Virginia, 
Giddings  reported  more  of  the  disease  present  than  last  year  with  a  reduction 
in  yield  of  1%   for  the  state.   The  disease  ^vas  worse  than  usual  in  Indiana, 
being  influenced  by  late  rains.  Anthracnose  did  a  great  deal  of  damage  with 
the  late  maturing  seed  crop  of  cucumbers  in  Michigan,  causing  ^Ofo   loss  to 
the  seed  crop  in  one  locality,  according  to  Coons. 

Gardner  and  Gilbert  (l.  c,  see  angular  leaf  spot)  report  that  the 
fungus  did  not  persist  twenty  months  in  soil  and  that  a  tv/o-year  rotation 
would  eliminate  anthracnose  soil  infestation. 

Downy  mildew  caused  by  Pseudoperonospora  cubensis  (B.  &  C. )  Rostow 

This  disease  was  present  to  a  very  slight  extent  in  Connecticut,  Mary- 
land, Ohio,  and  ',/isconsin,  but  was  not  found  in  Illinois,  Indiana,  and 
Michigan.   It  v/as  stated  by  ludwig  to  be  important  locally  in  South  Carolina. 
In  .Tisconsin  the  disease  was  found  in  two  fields  at  Rockland,  Monroe  County, 
just  appearing  August  2^,  according  to  Doolittle. 

Black  rot  caused  by  l.iycosphaerclla  citrullina  (C.O.Sm.)  Gros. 

Meier,  Drechsli-r,  and  Bddy-'-  report  a  fruit  decay  due  to  Mycosphaerella 
citrullina  which  is  knov/n  as  occasionally  destructive  to  greenhouse  musk- 
melons  and  watermelons  in  the  southeast,  but  which  has  not  previously  been 
reported  on  cucumbers-   Affected  cucumbers  develop  water-soaked  areas,  which, 
although  enlarging  less  rapidly  than  those  caused  by  Rhizopus  sp.,  may  attain 
considerable  size  during  the  time  required  for  transportation.  (See  also 
under  squash). 

1.  Meier,  Fred,  Charles  Drechsler,  and  Emery  Eddy,  Cucumber  black  rot 
caused  by  Mycosphaerella  citrullina.  (Abstract)  Phytopath.  12: 

43,  1922, 

Scab  caused  by  Cladosporium  cucumerinum  Ell.  «  Arth, 

Scab  was  reported  from  Hew  Hampshire,  Michigan,  V/isconsin,  and  Cali- 
fornia.  It  seemingly  was  of  importance  only  in  the  northern  half  of  the 
Lo'.Ter  Peninsula  of  Michigan  and  th^iru  it  assumed  importance  rather  from 
peculiar  trade  conditions  than  from  actual  crop  destruction.   "The  favorable 
season  led  to  the  production  of  a  heavy  crop  of  cucumbers  and  in  some  areas 
at  the  first  outbreak  of  scab  certain  packers  sought  to  refuse  to  purchase 
any  of  the  crop  and  carry  out  their  contracts  with  growers.   This  disease, 
therefore,  indirectly  led  to  a  loss  to  farmt^rs  of  approximately  02,000,000." 
(Coons) . 

S.  P.  Doolittle  makes  the  following  report: 

"Scab  '-7as  reported  from  Jackson  and  Marinette  Counties  in  \as- 
consin  and  from  Grand  Traverse  County,  Michigan,  in  all  of  which 
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localities  it  appeared  to  be  causing  some  damage.  The  disease  was 
not  found  at  other  points  and  apparently  was  of  little  economic 
importance  over  these  states  in  general." 


Pruit  rots  caused  by  various  organisms 

Various  decays,  which  were  found  on  cucumbers  in  transit,  are  report- 
ed in  Table  93. 

Table  93.   Losses  to  cucumber  from  Rhizopus  rot  caused  by  Rhizopus  sp., 
bacterial  spot  caused  by  Bacterium  lachrymans,  and  soft  rot  (cause  undeter- 
mined), as  reported  by  inspectors  of  the  Bureau  of  Markets  and  Crop  Esti- 
mates, 1921. 
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Arkansas      : 

1 

;       _ 

_ 

;      — 

_ 

>      _ 

:   - 

California    ; 

3 

_ 

_ 

— 

—   ; 

- 

:   - 

Delav/are      : 

2 

_ 

_ 

1 

1   : 

— 

- 

Florida       ; 

43   . 

G      ■ 

9 

22 

.    13   ■ 

11 

'  G 

Georgia 

2    : 

— 

;      — 

— 

:     — 

1 

3 

Illinois 

1    : 

. 

_ 

_ 

— 

— 

- 

Louisiana     : 

5    = 

_ 

;        _ 

;        «. 

;       _ 

1 

:   12 

Maryland 

9 

:     1 

2 

:    2 

:     3 

1 

7  W 

Michigan 

:      1 

:          1 

8bs 

1    : 

8r 

- 

- 

Mississippi 

1    : 

^ 

;       _ 

_ 

_ 

— 

- 

I  lev;  York 

2 

;       _ 

;       _ 

•          _ 

;       _ 

_ 

:    — 

North  Carolina 

23    ' 

1 

2 

3 

11 

5 

G 

Ohio         : 

:      1 

;       _ 

_ 

:     1 

I3M 

- 

South  Carolina- 

iG 

_ 

;      — 

=     V 

:    14 

■r       3 

■      5 

Texas 

6 

:    1 

:    5P 

:     1 

:    1 

Unknown 

:      9 

•    _ 

:     3 

:     7 

:    1 

:   "^iBS 

Totals 

:     137 

:    10 

:    AG 

:    24 

BS  Associated  with  bacterial  spot 
M  Mostly  black  rot  (Mycosphaerella) 
W  Associated  v/ith  white  mold  rot 


?  Some  Phoma  rot 

R  Associated  with  Rhizopus  rot 


i 


other  diseases 

Sc3.erotinia  rot  caused  by  Sclerotinia  libertiana  Fckl.  was  reported 
from  Idaho  (unimportant,  noted  in  gardens  after  fall  rains  began  -  Hungerford] 
and  California  (in  greenhouses  during  the  period  of  January  to  June,  causing 
-5%  loss  -  Milbrath). 

Root  knot  caused  by  Heterodera  radicioola  (.Greef)  Miill.  v/as  serious 
in  greenhouses  in  Illinois  and  Pennsylvania;  and  occurred  in  the  field  in 
Texas . 

Chlorosis  was  reported  by  Dana  as  occurring  in  V/ashington. 
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GOURD 


Dovmy  rnildev/  caused  by  Pseudoperonospora  cubensis  (B.  &  C.  )  Rostow 
was  reported  by  Gardner  as  occurring  on  one  plant  at  Akron,  Indiana,  September 
21.   '         . 

Anthracnose  caused  by  Colletotrichum  la^enarium  (Pass.)  Ell.  &  Hals* 
was  reported  by  Anderson  of  Illinois  as  very  serious  on  a  variety  of  edible 
gourds  grown  in  University  plantings.   It  occurred  both  as  a  fruit  spot  and 
a  rot. 


SQUASH 

Bacterial  v/ilt  caused  by  Bacillus  tracheiphilus  EFS.  v/as  reported  as 
doing  slight  damage  in  New  York  (observed  2  acres  of  Hubbard  squash  with  10% 
loss,  at  Chautauqua,  July  2^  -  Chupp),   Ohio  (more;  loss  considerable  with 
some  growers;  in  northern  half  of  state;  greatest  losses  noted  in  storage, 
presumably  due  to  late  infection.  -  Thomas),  Indiana,  and  Iowa, 

Anthracnose  caused  by  Colletotrichum  la^enarium  (Pass.)  Ell.  &  Hals, 
was  reported  from  Ohio. 

A  stora/»e  rot  due  to  Gloeosporium  sp«  (not  C.  lagenarium)  was  found 
in  local  stores  on  the  I92O  crop  in  Indiana,  according  to  Gardner. 

Downy  mildew  caused  by  Pseudope ronospo ra  cubensis  (B.  &  C.)  Rostow 
was  important  locally  in  South  Carolina.  (Ludwig). 

Leaf  spot  caused  by  Macrosporium  cucuraerinum  E.  &   E.  was  reported  from 
Genesee  County,  New  York  as  important  locally.  (Chupp). 

Mosaic  was  reported  as  unimportant  in  Texas.  ( Taubenhaus ) . 

Black  rot  caused  by  Mycosphaerella  citrullina  (C.O.Sm. )  Gros.  - 
Kauffman,  C.  H.  A  black  rot  of  squash.  Rep.  i\iich.  Acad.  Sci.  22(1^20) : 
201-202.  1921. 


V/ATERJffiLON 


Anthracnose  caused  by  Colletotrichum  la^enarium  (Pass.)  E.  &  H. 

Watermelon  anthracnose,  which  in  1^20  was  knov;n  largely  from  market 
inspectors  reports,  is  in  I92I  reported  to  be  of  considerable  importance  in 
certain  northern  as  well  as  southern  states.   In  addition  to  those  whose 
comments  are  quoted  below,  collaborators  in  Mississippi,  Louisiana,  and 
Texas  report  the  disease.  (See  also  PI.  Dis.  Bui.  ^i    II8-II9.  I92I.) 

New  Jersey;  Abundant,  but  crop  of  little  importance.  (Cook). 

Delaware:   Very  important;  general;  leaf  infection  more  common  than 
•      fruit.  (Adams). 

Maryland:   Less  prevalent,  reducing  yield  ^%.      (Jehle  and  Temple). 

Virginia;  No  doubt  general.  (Fromme). 
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Table  94*   Losses  from  watermelon  anthracnose  caused  by  C olletotrichuia 
lagenarium  (Pass.)  E.  &  H.,  as  shown  by  examination  of  cars  at  destination 
by  inspectors  of  the  Bureau  of  Markets  and  Crop  Estimates,  1921. 


Origin  of 

:  Mo»of  cars 
;  with  decay 

: Average  percent- 
:age  of  decay 

:Range  of  percentage  of  decay 

shipment 

:Number  of  cars 

:   Percent 

Alabama 

:        2 

18 

;        2 

:    15-20 

Arkansas 

3 

:        12 

3 

:    10-15 

Florida 

21 

:        20 

:        2 
:       10 

:    80-95 
30-40 

:      2-8 

Georgia 

183     ■ 

.30 

18 

27 

;       40 

89 

:   75-100 

50-74 
25-49 

5-24 

•              3 

1-4 

Indiana        : 

14    = 

22      : 

t     ■ 

35-65 

:    10-^0 

4 

3-7 

Missouri        : 

1    : 

35 

:        1 

35 

North  Carolina   : 

8     : 

25      1 

:        1 
;        1 

7? 

:    lOo'i 

Ohio           : 

1    : 

7 

1 

(-• 

Oklahoma        : 

1    : 

10 

:                  1 

10 

South  Carolina   : 

145 

28 

:       10 
17 
41 

73 
4 

75-100 

:    50-^0 

25-49 

:     5-2A 

1-4 

Texas          ; 

1 

50 

1 

50 

Unknown        ! 

7     ; 

21      i 

1     : 

5 
1 

50 

15-25 

2 

Total  number  cars  v/atermelons  with  anthracnose. 
Total  number  cars  watermelons  inspected 


w 

994 


IVest  Virginia:   Quite  general,  but  severe  only  locally,  loss  to  state 
2^/0.    (Giddings). 

Tennessee;   In  certain  fields  very  damaging.   (Essary,  Sherbakoff,  and 
Hesler) . 

IJorth  Carolina:   Important  in  Coastal  Plain  section,  (Foster). 

South  Carolina:  Of  moderate  importance  in  southwestern  portion.  ( ludwig ) 

Georgia:   It  was  reported  that  watermelon  anthracnose  was  unusually  bad 
on  early  melons  in  southern  Georgia.  Later  the  dry  weather  seemed 
to  check  the  disease.  (Higgins)- 

Florida :   Less  !,haA.  last  year,  about  same  as  usual.   General.   Most  im- 
portant from  May  15  to  June  15>  (Burger). 


i'.'i 

'J  • ; 
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Arkansas;   Severe  in  some  fields,  mostly  leaf  spot,  some  on  fruits- 
Loss  to  t^e  state,  ^o.      (Elliott). 

Ohio;  Slight,  worse  in  southern  section  of  the  state.  (R.  C.  Thomas). 

Indiana;   Very  important,  much  worse  than  last  year  or  than  usual. 
Favored  by  excessive  rainfall.  V/orse  in  central  Indiana  where 
season  extended  into  rains  of  late  summer.  Most  in^jortant  in 
August,  when  fruit  was  maturing.   (Gardner). 

Missouri;   Knov;n  to  be  general.  (Hopkins). 

Kansas;   Important  in  sane  regions.   Severe  foliage  infection  caused 

crop  to  sunscald.   In  Riley  County  about  '^^h   of  the  crop  was  lost. 
Ihere  was  more  moisture  in  July  and  August  than  normal.  (Melchers). 

Colorado;  Present,  important  about  Denver.  (Learn). 

Arizona;   Present  in  southern  Arizona.  (Brown). 

Supplementing  the  above  reports  by  collaborators,  the  accompanying 
table  (Table  94^  compiled  from  mai-ket  inspectors'  reports  is  worthy  of  con- 
sideration.  Even  when  field  losses  are  reported  as  low,  carlot  shipments 
frequently  shov/ed  from  ^^-\Qi^^   decay  from  this  cause  upon  arrival  at  northern 
markets.  Out  of  nearly  a  thousand  cars  inspected,  25%  showed  upon  the  average 
26%  decay  from  this  cause.   It  is  very  evident  from  this  shov/ing  that  water- 
melon anthracnose  presents  problems  in  disease  control  well  worthy  of  atten- 
tion. 

Tne  follov/ing  report  on  dusting  experiments  v/ith  watermelon  has  been 
furnished  by  H.  A.  Cardinell.   These  tests  seem  to  indicate  that  there  is 
considerable  promise  in  this  method  of  control. 

"The  test  was  conducted  with  dehydrated  copper  sulphate  and  hy- 
drated  lime,  used  at  a  ratio  of  1  to  4»  using  9  pounds  of  the  mixture 
to  the  row"., 

"Applications  made  when  the  first  melons  were  set  and  v4ien  the 
fruit  was  full  grown,  gave  12  melons  in  8  rows  with  an  average  of  1 
lesion  of  anthracnose  per  melon.   The  check,  on  the  other  hand,  showed 
24  badly  spotted  melons  per  row. 

"Dry  Bordeaux  applied  in  various  strengths  gave  fair  control  with 
four  applications  and  no  control  with  2  applications. 

"These  trials  with  copper  dusts  did  not  give  as  good  control  as 
has  been  obtained  in  other  states  where  four  to  nine  applications  of 
liquid  Bordeaux  have  been  made,  but  this  one  season's  trial  showed 
that  good  control  might  be  expected  had  more  applications  been  made." 

Recent  literature 

Burger,  0.  F.   Watermelon  diseases.  Quart.  Bui.  State  Plant  Bd.  Florida- 
5:  131-138.  Illus.  April  1921. 

*  Experiments  were  with  watermelons  set  10  x  10  feet,  32  plants  to  the 
row.   Yields  were  not  taken.  (Missouri). 
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Stem  end  rot  caused  by  Diplodia  Sp. 


.Stem  end  rot  v/as  not  found  in  Nev;  Jersey,  V/est  Virginia,  or  South  Caro- 
lina, and  v/as  reported  for  the  most  part  as  of  slight  importance  in  North 
Carolina,  ili^ryland,  iiissisoippi,  Texas,  and  Louisiana.   The  disease  is  evi- 
dently present  in  the  fields  and  develops  to  serious  proportions  in  transit. 
Adams  reported  the  disease  as  first  observed  in  Delaware  August  2  and  as 
"very  prevalent  in  early  planted  fields,  being  more  corrimon  on  nev/  ground. 
Some  fields  showed  5fo  infection."   Melchers  reported  the  disease  as  occurring 
to  some  extent  in  most  fields  in  Kansas.  Ileal  believes  the  disease  to  have 
been  checked  in  Mississippi  by  dry  v/eather.  Jehle  and  Temple  estimated  the 
loss  as  1%  in  Maryland.  Taubenhaus  states  that  the  disease  v/as  not  import- 
ant in  Texas.  Elliott  places  the  loss  in  yield  for  Arkansas  at  3%*  Burger 
reports  the  disease  as  occurring  in  the  field  in  Florida,  but  causing  greatest 
loss  during  shipment.  V/here  the  stems  of  the  melons  v/ere  properly  treated 
there  was  very  little  rot  in  transit,  (see  also  PI.  Dis.  Sul.  5«  119*  1921). 

Table  95*   Losses  from,  stem  end  rot  of  v/atermelon  caused  by  Diplodia  sp., 
as  shown  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau  of 
Markets  and  Crop  Estimates,  I92I. 


Origin  of 

;No.    of  cars: Average  percent- 
with  decay    :a,^e  of  decay 

•Ran^e   of  percentage  of  decay 

shipment                  ; 

•Number   of  cars- 

percent 

Alaba.aa 

2        :                     11 

:                   2 

7-15 
6-15 

Arkansas 

:                3        :                     10 

!                      3 

Florida 

:              61        :                    12 

(              3 

50-85 

i                                                •                                                                     4 

20-45 

: 

2b 

:               5-1^ 

t                                     : 

25 

1-4 

Georgia                     : 

354 

:                     12 

2 

•                 23 

233 

96 

;            75-100 
:        ■     35-60 

5-5^ 

:                  1-^ 

Indiana 

:             29 

4 

29 

•               1-10 

Kentucky                   ; 

1        : 

50 

1 

.    5C 

Mississippi 

:                 2        : 

15 

:                    2 

:               G-25 

Missouri                   : 

1 

8 

1 

C 

North  Carolina 

l3 

:                       9 

7 
11 

:            12-2- 
:                 1-5 

Ohio                           : 

1 

6            ': 

1 

0 

Oklahoma                  ; 

1 

:                     G 

1 

:                        D 

South  Carolina 

118 

;                    15 

6 

17 

73 

I            22 

50-SO 

24-45 
5-25 

1-A 

Texas 

!               12 

11 

6 

12-2'^ 
2-n 

Virginia                   < 

2 

;        i3     • 

2 

?-5^ 

Unkno\-/n 

:              22 

7 

:                 10 
12 

8-20 
2-^ 

Total  numbc 

sr  cars   of  watermelons  v/ith  stem  end  rot..... 

-   G27 

Total  number  cars  watermelons   inspected 

.  qsA 

WATEW^ELON  -  Stem  end  rot  38I 

F.  C.  Meier  of  the  Office  of  Cotton,  Truck,  and  Forage  Crop  Disease 
Investigations,  conducted  laboratory  tests  v;ith  various  fungi  associated  v/ith 
melon  decay  in  the  field,  but  secured  no  decay  except  with  Diplodia.   Infec- 
tion was  not  secured  with  Diplodia  without  wounding  the  melons.   Stem  treat- 
ment tests  v/erc  made  which  shov/ed  that  where  treatment  was  properly  applied 
no  decay  resulted;.   A  possible  explanation  of  decay  present  last  season  in 
cars  that  shov/ed  evidence  of  treatment  was  found  in  the  fact  that  six  hours 
after  inoculation  the  fungus  penetrates  the  stem  to  a  point  where  the  fungi- 
cide paste  is  not  effective.   Very  few  growers  last  season  followed  instruc- 
tions with  regard  to  recutting  the  stem  at  the  time  of  treatment. 

V/ith  this  disease,  to  a  greater  extent  even  than  with  anthracnose,  the 
field  aspects  are  enormously  magnified  when  market  conditions  are  considered. 
Out  of  nearly  a  thousand  cars  inspected  at  terminal  markets,  627  or  63%  v/ere 
badly  injured  through  this  type  of  decay,  the  average  percentage  of  decay 
being  13. 

Blossom  end  rot  (cause  unknown) 

Various  fungi  are  known  to  bring  about  this  condition,  and  it  is  sus- 
pected that  weather  blighting  is  also  a  factor  and  that  many  of  the  fungi 
isolated  are  secondary  invaders.   Diplodia  spp.  ,Fusariurn  spp-,  and  Pythium 
sp.  are  reported  by  various  collaborators  as  causal  agents.   The  name,  evi- 
dently, describes  a  general  condition  embracing  several  different  types  of 
disease.  Adams  reports  blossom  end  rot,  not  connected  with  Diplodia,  appear- 
ing August  2  at  3ridgeville,  Delaware.   Valleau  reports  the  disease  as  present 
in  Kentucky.   Taubenhsus  reports  the  disease  as  prevalent  in  Texas,  doing  1% 
damage;   Elliott  places  tue  loss  at  5%  for  Arkansas;   Melhus  states  the  loss 
for  iowa  is  2%;   and  Hungerford  notes  the  disease  as  present  in  the  Lewiston 
district,  Idaho. 


V/ilt  caused  by  Fxisariura  niveum  EPS. 

Fusarium  v/ilt  v/as  reported  in  1^21  as  unimportant  in  J/laryland  and  ?vUss- 
issippi,  as  locally  important  in  Virginia,  "est  Virginia,  Korth  Carolina, 
Illinois,  a);d  Iowa,  and  as  general  and  important  in  Indiana,  Missouri,  and 
Texas.   It  v/as  very  destructive  in  some  sections  of  North  Carolina  according 
to  Foster,  but  as  a  rule  infested  soil  has  been  abandoned  for  melon  culture. 
In  V'est  Virginia  Giddings  states  that  the  disease  v;as  seen  only  in  the  Ohio 
Valley  where  it  was  m.ore  severe  than  usual,  reducing  the  yield  1%  and  being 
especially  severe  on  light  soils-   The  disease  was  less  severe  according  to 
Gardner  in  central  and  southern  Indiana  because  of  low  temperatures  associated 
with  excessive  rains,  but  nevertheless  it  is  the  limiting  factor  in  water- 
melon growing.   Anderson  reported  it  as  serious  in  some  localities  of  Illinois. 
It  was  reported  by  Melhus  as  local  but  serious  where  it  occurs  in  Iowa. 
Hopkins  considers  the  disease  very  important  in  Missouri  and  more  severe  than 
in  the  preceding  year. 

pates  of  first  appearance  of  v/atermelon  wilt 

May  30 Missouri  June  28 V/oodford  County,  111. 

June  20 Vincennes,  Indiana    August  8 liilburn,  Powhatan  Co.,Va. 
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Other  diseases 

Downy  mildew  caused  by  Psoudoperonospora  cubensis  (B.  &  C)  Rostow 
v/as  reported  as  very  inportant  and  general  in  Sussex  and  Kent  Counties, 
Delaware.  It  first  appeared  at  Delnar  in  July.  (Adams). 

Leaf  blijtsht  caused  by  Alternaria  brassioae  nifirescens  Pegl.  was  report- 
ed by  Adams  as  first  observed  in  Delaware  August  2.   It  v/as  generally  preva- 
lent but  did  not  develop  serious  infection  as  fovind  on  cantaloupes. 

Leaf  rot  caused  by  Cerooopora  citrullina  Cke.  was  reported  from  Texas. 

.\/ilt  caused  by  Bacilli-is  tracheipbilus  EPS.  v/as  reported  from  Kentucky 
as  severe  in  the  vicinity  of  Lexington.   Raeder  reported  it  as  important  in 
the  melon  grov/ing  regions  of  Idaho,  causing  a  distinct  wilting  and  killing 
of  the  plants.   Milbrath  states  that  it  is  an  important  factor  in  Los  Angeles 
County,  California,  and  estimates  a  2%  reduction  in  yield  for  the  state. 

Root  rot  caused  by  Rhizoctonia  sp.  was  reported  by  Dana  from  Asotin 
County,  Washington. 

Root  knot  caused  by  Heterodera  radicicola  (Greef)  Miill.  v;as  reported 
by  Milbrath  as  occurring  in  the  Imperial  and  San  Joaquin  Valleys,  California, 
and  causing  a  reduction  in  yield  for  the  state  of  .5%« 


DISEASES  0?  COTTON 


Anthracnose  caused  by  Glomerella  ^ossypii  (Southw.)  Edg. 

Anthracnose  was  reported,  in  general,  as  less  severe  in  I92I  than  in 
the  preceding  year;  the  dry,  hot  weather  of  the  summer  serving  to  restrict 
spread  and  prevent  serious  loss  in  many  areas.   In  North  Carolina  the  dis- 
ease was  said  to  be  common  only  in  the  southeastern  portion,  where  rainfall 
was  abundant.  In  years  of  abundant  moisture,  anthracnose  is  an  important 
disease  in  the  Delta  section  of  Mississippi,  according  to  Neal,  but  dry 
v/eather  prevented  its  becoming  so  this  year. 

Table  9G.  Relative  prevalence  of  and  losses  from  cotton  anthracnose, 
as  reported  by  collaborators,  I92I. 


: Importance  1^21 

Prevalence  compared  v/itli 

:  Range 

Percent 

State 

1920 

Av.  year 

:loss 

Tennessee 

J        _ 

^     « 

— 

- 

.   3 

North  Carolina 

tCornmon  in  south- 
:  east          : 

Less       ! 

- 

:      "            '• 

— 

South  Carolina 

:Moderate 

:More 

.Less 

.General     ; 

2 

Georgia 

:        — 

5 

— 

!        - 

2-5 

Florida 

: Locally  severe 

— 

:     - 

- 

• 

Mississippi 

: Unimportant 

Less 

;Less 

:  General 

3 

Louisiana 

rConsiderable 

.About  same 

: About  same 

.General 

•  2-5 

Texas 

rPrevalent       : 

— 

;        — 

; 

1 

Arkansas 

: Fairly  important; 

Less 

,  Same 

Mostly  east-' 
ern  half 

I 
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Pates  of  first  appearance  of  cotton  antliracnose>  1921 

July  8 Summerville,  South  Carolina 

July  20 V/est  Point,  Mississippi 

September Scott,  Arkansas 

The  following  comments  of  collaborators  are  of  interest:  (  See  also 
PI.  Dis.  Bui.  5:  104,  138.  1921). 

Alabama;  Next  to  v/ilt,  most  common  cotton  disease.  (Povah). 

Mississippi:  The  disease  was  not  very  important  because  of  the  dry 
season.  (Meal). 

Louisiana;  Common  in  many  localities  and  causing  the  usual  loss. 
(Edgerton). 

Arkansas :  Fairly  important;  mostly  in  eastern  half,  \7eather  hot  and 
fairly  dry  this  season.  (Elliott). 

According  to  Colin  G.  Welles^»  anthracnose  appeared  in  the  Philippine 
Islands,  where  it  had  not  previously  been  observed.   The  Colletotrichum  stage 
was  found  on  bolls  of  plants  at  the  College  of  Agriculture,  Los  Banos.   It  is 
thought  that  strict  quarantine  of  the  College  cotton,  and  careful  seed  se- 
lection will  prevent  the  spread  of  the  disease. 
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Wilt  caused  by  Fusarium  vasinfectum  Atk, 

Wilt  was  reported  as  general  throughout  the  southern  states,  and  seemed 
to  have  caused  slightly  greater  damage  than  in  the  preceding  year.  The  follow- 
ing table  records  the  losses  as  reported  by  collaborators  and  the  quotations 
below  give  additional  data  (see  also  PI.  Dis-  Bui.  5:  IO3,  I37.  I921). 

Table  ^7*   Relative  prevalence  of  and  losses  from  Fusarium  wilt  of 
cotton,  according  to  collaborators,  1921. 
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North  Carolina;  Coastal  Plain  section  and  several  counties  adjoining 
tliis  section.   Occurred  in  Gofo   of  the  fields,  as  much  as  lOOfc 
infection  in  some.  Excessive  transpiration  and  evaporation  due 
to  rxot  dry  weather  caused  plants  to  succumb  to  disease.  (Foster). 

Alabarr.a ;   Susceptible  varieties  show  considerable  loss.  (Povah).        ^ 

Mssissippi;   Important  as  usual;  2C^c  of  the  fields  infested,  most  in 
any  field  1^%,     Caused  most  injury  during  June  and  July  when 
plants  were  from  one-third  to  one-half  mature,  (ileal).  1 

Louisiana ;  Considerable  in  sandy  and  upland  sections.  (Edgerton).      -■ 

Arkansas;   Always  important;  somev;hat  less  this  year;  75^  '^'^   fields 

infested  v/ith  total  infection  in  some.   General;   most  severe  in 
east  and  south  and  on  sandy  soils.   Weather  hot  and  fairly  dry. 
(Elliott). 

The  following  Comments  by  collaborators  are  important  in  throwing  light 
upon  the  present  status  of  the  v/ilt-resistant  varieties: 

North  Carolina;   V/ilt  was  reported  on  practically  all  varieties  with 
the  exception  of  Dixie  and  Triumph  strains.  (Foster). 

South  Carolina;  Much  of  the  damage  is  done  by  compelling  the  cultivation 
of  the  resistant  varieties  which  in  the  absence  of  wilt  are  less 
desirable  than  some  others.  (ludwig). 

Mississippi:  Resistant  varieties  used  in  the  hill  section  are  Tricook, 
Lev/is  63»  =^"^  Governor  Teal.  Webber  49  and  Express  selections 
are  semi-wilt  resistant  and  largely  planted  in  the  Delta.  (Neal). 

■Arkansas ;  Express  is  the  most  resistant  of  the  oomraonly  grown  varieties. 
(Elliott). 

For  a  discussion  of  the  general  situation  in  the  southern  states  as  to 
resistant  varieties,  the  Farmers'  Bulletin  1187  by  v7.  V/.  Gilbert^  should  be 
consulted.  Elliott^  has  found  recently  that  cotton  wilt  is  seed-borne. 
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Angular  leaf  spot  caused  by  Bacterium  malvacearum  EF3. 

This  disease  v/as  reported  in  general  as  less  severe  in  1^21  than  in 
the  previous  year,  but  is  still  considered  a  very  important  disease  in  many 
of  the  states. 

North  Carolina;  A  loss  of  1%   was  caused  by  the  angular  leaf  spot. (Foster) 
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South  Carolina:  Dry  v/eather  apparently  checked  the  disease  a  great  deal 
in  many  parts  of  the  state.  Faulv/etter 's  method  of  control  by 
seed  treatment  was  retested  during  the  season  and  found  effective. 
( Liidvvig ) . 

IviissisGirini:  About  the  same  importance  as  last  year,  reducing  the 
yield  for  the  state  about  2fo.  (Neal). 

Louisiana:   Very  cominon,  and  in  some  localities  has  caused  consider- 
able shedding  of  the  leaves.  (Edgerton). 

Texas:   Very  prevalent.   Three  percent  loss.  ( Taubenhaus ) - 

Oklahoma ;  Considering  the  whole  loss  to  stand  and  to  leaves  in  their 
relation  to  yield,  I  believe  the  loss  to  be  over  5%'  (Stratton). 

Arkansas:   Less  prevalent  than  last  year,  reducing  the  yield  2%.  Sul- 
phuric acid  delinting  gave  complete  control.  ( Elliott) - 

For  report  on  seed  treatment  see  the  article  by  Ludwig-^. 
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Root  rot  caused  by  Ozonium  omnivorum  Shear 

Oaonium  root  rot  was  reported  in  1^21  bo  the  Plant  Disease  Survey  only 
from  Texas,  '.vhere  it  was  very  prevalent,  causing  a  loss  of  2C^o,  according  to 
Taubenhaus-   This  disease,  which  is  commonly  reported  as  most  severe  on  al^ 


Fig.  83.  Distribution  of  Ozonium  omnivorum  on  cotton,  according  to 
records  of  the  Plant  Disease  Survey,  1903-I921.  Each  dot  represents  a  county 
from  which  the  disease  has  been  reported. 
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black,  vmxy  limestone  soils,  is  probably  widespread  in  the  southern  tier  of 
states  west  of  the  Mississippi  on  other  soil  types  as  well.  Its  distribution 
so  far  as  the  records  of  the  Plant  Disease  Survey  are  concerned  is  given  in 
the  accompanying  nap  (Fig.  83),  with  the  hope  that  this  charting  v/ill  en- 
courage close  observation  of  present  limits  and  of  relations  to  soil  types 
in  order  that  fuller  knowledge  of  the  potentialities  of  the  disease  may  be 
had. 

,'\ 

I 

« 

Other  diseases  { 

Ascochyta  blight  caused  by  Ascochyta  ^ossypii  Sydow.   This  disease  was 
reported  in  Supplement  iG:  259,  I92O,  as  due  to  Phoraa  sp.,  but  determinations 
of  Arkansas  material  made  by  \7,  B,  Grove  of  Birmingham  University,  England, 
and  comparison  v/ith  authentic  specimens  of  Ascochyta  gossypii  have  shov/n 
that  the  causal  organism  is  the  latter  fungus.   In  1^21  the  disease  began, 
in  June,  to  cause  considerable  damage,  but  v;as  checked  by  dry  v/eather,  so 
that  it  was  much  less  important  than  in  the  preceding  year,  and  caused  only 
slight  loss. 

Elliott,  J.  A.  A  new  Ascochyta  disease  of  cotton-  Arkansas  Agr. 
Exp.  Sta.  3ul-  178:  1-18.   Illus.  April  I922. 

Leaf  spot  caused  by  Cercospora  gossypina  Cke.  was  reported  as  doing 
slight  damage  in  South  Carolina  and  Texas. 

Areolate  cotton  mildew  caused  by  Ramularia  areola  Atk.  was  reported 
Ootober  5  following  heavy  rains  in  Alabama.   (Povah). 

Rust  caused  by  Aecidium  gossypii  E.  &  E.  was  reported  as  present  in 
Hopkins  County,  Texas.  ( Taubenhaus ) . 

Black  rust  attributed  to  Alternaria  sp.  was  reported  from  Arkansas  as 
completely  defoliating  cotton  follov;ing  angular  leaf  spot.  (Elliott). 

Boll  rot,  caused  by  various  fungi,  was  reported  frou  South  Carolina 
and  Arkansas  as  doing  slight  damage.   Diplodia  gossypina  Cke.  was  definitely 
reported  by  Edgerton  as  causing  about  2%  damage  in  Louisiana. 

Rhizoctonia  rot,  "sore  shin",  caused  by  Rhizoctonia  sp.  was  reported 
as  doing  slight  damage  in  Texas  and  Arizona, 

Bacterial  wilt  caused  by  Bacillus  solanaoearum  EFS.  v/as  artifically 
induced  on  young  cotton  seedlings.   (See  Smith,  E.  P.  and  G.  H.  Godfrey. 
Bacterial  wilt  of  castor  bean  (Ricinus  coriTmunis  L. ) .  Jour.  Agr.  Res.  21:  255- 
261.  1921).   Older  plants  v/ere  resistant,  however. 

V/ilt  of  unknov/n  cause  was  reported  by  Ludwig  as  present  in  Oconee 
County,  South  Carolina,  first  seen  July  21  at  V/alhalla.   The  trouble  is 
different  from  the  orainary  wilt. 

Root  knot  caused  by  the  attacks  of  Heterodera  radicicola  (Greef )  Mull» 
was  reported  from  North  Carolina  (common,  1%  damage  -  Foster),  South  Carolina 
(important  -  ludwig),  Mississippi  (unimportant  -Neal),  Louisiana  (slight 
loss  -  Edgerton),  Arkansas  (l%  loss  -  Elliott),  and  Texas  {1%   loss  -  Taubenhaus). 

Potash  hunger  was  reported  as  occasional  in  North  Carolina,  and  as 
rather  more  common  than  usual  in  South  Carolina  due  to  a  tendency  to  slight 
use  of  fertilizers  during  the  period  of  depression.   In  Louisiana,  Mississippi, 
and  Texas  this  form  of  trouble  v/as  not  noticeable,  but  on  poor  soils  in  Ark- 
ansas it  was  reported  as  fairly  important,  reducing  the  yield  for  the  state 
by  2%.  (Elliott). 
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DISEASES  OF  SUGAR  CA-NB 

Mosaic  (cause  undetermined) 

E.  W.  Brandes  of  the  Office  of  Sugar  Plant  Investigations  gives  the 
following  summary  of  the  mosaic  situation  in  192I: 

"Sugar  cane  rriosaic,  according  to  authoritative  infoiTnation  in  the 
Office  of  Sugar  Plant  Investigations  is  present  in  Java,  Egypt,  Hawaii, 
Porto  Rico,  Ganto  Dor.iingo,  Virgin  Islands,  Nev/  Guiiiea,  Philippines, 
Trinidad,  Jamaica,  Barbados,  United  States,  China,  Argentina,  Cuba, 
in  short  in  all  the  sugar  producing  districts  of  the  '.vorld  with  the 
possible  exception  of  India  for  v/hich  no  authoritative  reports  exist. 
The  distribution  in  the  United  States  is  restricted  to  Louisiana,' 
Alabama,  Georgia,  Florida,  and  Mississippi.   The  distribution  in 
Mississippi  is  based  on  reports  of  the  Mississippi  Plant  Board  which 
for  the  most  part  shov/  the  sane  counties  as  recorded  last  year.   A 
report  from  L.  Z.  Miles  on  August  I5  shows  the  mosaic  to  be  found  at 
present  on  111  properties  of  the  GoO  properties  inspected.   Inspections 
have  been  made  in  45  counties  and  infections  have  been  found  in  iG. 
At  present  mosaic  infection  is  still  known  to  occur  in  12  counties; 
namely,  Harrison,  George,  Greene,  Jackson,  Lamar,  Lauderdale,  Marion, 
Pearl  River,  Pike,  Stone,  Hancock,  and  Warren.   The  difference  in 
records  of  1*321  and  those  of  I92O  represents  the  eradication  work 
being  attempted.   The  distribution  in  Florida  is  the  same  as  last  year. 
The  distribution  in  Alabama  is  i-estricted  to  Baldwin  County." 

The  report  by  states  is  as  follov/s: 

Georgia;  Sugar  cane  mosaic  is  knov;n  to  occur  in  Prookr^,  Popatur,  Grady, 
Mitchell,  and  Thomas  Counties.  (Brandes). 

Tne  effects  of  the  extremely  dry  weather  have  masked  the 
mosaic  so  as  to  prevent  accurate  estimates,  but  the  crop  is 
turning  out  4O  ^-'^   5'-^-  of  normal.  (V/right). 

Mississip-^i;   The  attempt  made  by  the  State  Plant  Board  to  control  the 
dista&e  by  roguing  has  resulted  in  failure  because  of  the  dif- 
ficulties in  the  way  of  secondary  infections.   The  only  hope  of 
control  is  in  immune  varieties.  (Weal). 

Louisiana;   The  distribution  in  Louisiana  is  the  same  as  last  year 

with  the  exception  of  reports  of  the  disease  from  West  Feliciana 
and  St.  Johns  Parishes.   The  disease  has  spread  so  rapidly  that 
it  is  present  in  practically  all  parts  of  the  sugar  belt.   In 
the  Bayou  Teohe  district  which  is  the  last  to  become  infected 
and  which  comprises  the  western  portion  of  the  sugar  belt,  the 
infection  is  yet  mostly  scattering,  but  in  some  places  as  high 
as  lOfo.   V/e  have  no  information  on  the  loss  caused  by  this  dis- 
ease though  we  are  convinced  that  it  is  not  so  high  as  vjas   predict- 
ed.  There  were  some  excellent  yields  from  fields  of  nearly  lOCfo 
infection-  (Edgerton). 
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Porto  Rico;  Generally  prevalent,  injuring  the  crop  in  very  variable 
proportions.  Treatment  consisting  of  elimination  through  seed 
selection  and  eradication  has  given  excellent  results.  For  all 
practical  purposes  there  is  little  difference  in  the  resistance 
of  canes  here^  The  Uba  is  the  only  irrmune  cane  we  know.  Grov/ers 
arc  less  concez-ned  about  it,  because  they  know  they  can  hold  it 
in  check  and  that  its  damage  to  cane  is  not  as  great  as  thought 
at  first.  (Matz) . 

New  i.York  by  Brandes-^  on  sugar  cane  mosaic  in  transferring  the  disease 
to  related  plants  such  as  corn  and  numerous  wild  grasses  is  considered  very 
significant  in  relation  to  control  measures.  Comparison  also  should  be  made 
with  the  reports  on  corn  mosaic  in  the  current  Supplement  on  diseases  of 
cereals,  in  which  the  work  of  Kunkel'^  on  a  possible  causative  agent  of  the 
mosaic  disease  of  corn  is  discussed. 
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Fiji  disease  (cause  undetermined) 

Interest  in  this  disease  has  continued.   Its  known  distribution  has 
been  increased  by  the  discovery  of  its  presence  in  another  island  of  the 
Philippine  ^roup.  Tao   following  letter  from  H.  Atherton  Lee,  December  G,    I92I, 
is  worthy  of  note: 

"'.7e  have  found  Fiji  disease  distributed  in  the  Island  of  Hegros 
beyond  the  possibility  of  isolation.   It  has  also  been  found  in  the 
Island  of  Mindanao  although  ^ve  believe  that  we  have  entirely  eliminated 
it  from  that  country  for  the  time  being.   The  spread  of  the  disease 
would  indicate  that  there  is  some  aerial  method  of  transmission  of 
the  disease  for  long  distances." 

The  follov/ing  references  bring  the  scientific  and  trade  comments  on 
triis  disease  to  date: 

Anonymous.  Mindoro  comments  on  Fiji  disease.  Sugar  Cent,  and  Plant. 
l-3ews.  2:  I27.  April  I92I. 

Ashby,  S.  F.   The  Fiji  disease  of  sugar  cane.  Agr.  News.  20:  174-175* 
May  28,  1921. 

Lyon,  H.  L.   Taree  major  cane  diseases;  mosaic,  sereh,  and  Fiji  dis- 
ease. Bui.  Exp.  Sta.  Hav;aiian  Sugar  Plant.  Assn.  Bot.  Series  3  = 
1-43.  August  1921, 

Medalla,  M.  G.  Fiji  disease  of  sugar  cane  in  the  Philippine  Islands. 
Phytopath,  11:  25I-252.  Jan.  I92I. 
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Medalla,  M.  G.  and  G.  M.  Reyes.  Fiji  disease  of  sugar  cane.  Philipp. 

Farmer  7:  3.  Jan.  ig21. 
ReinJcing,  Otto-  Fiji  disease  of  sugar  cane.  Sugar  Centr.  and  Plant. 

Kews  2:  94-102.  Mar.  I92I. 
., A  Fiji  disease  of  sugar  cane.  Sugar  Centr.  and  Plant. 

News  2:  41.  1921. 

A  Fiji  disease  of  sugar  cane  in  the  Philippine  Islands. 


Phytopath.  11;  334-337.  pi.  xv-xvi.  Aug.  I92I.  (Dec). 

Gumming  caused  by  Bacterium  vascularum  (Cobb)  EFS. 

Matz  reports  an  increase  of  30Cf°  in  prevalence  of  this  disease  in 
Porto  Rico,  although  the  percentage  of  the  crop  injured  was  small.  Good  re- 
sults have  follov/ed  the  use  of  resistant  varieties  along  with  eradication  of 
diseased  plants.   Susceptible  varieties  are  the  Otaheite,  B.  37^»  Calaucana, 
Crystalina,  and  Rayada.   The  original  area  of  infection  has  been  extended 
from  15  kilometers  to  5O  kilometers  at  present.   A  strong  campaign  of  eradi- 
cation was  v/aged  last  year  ana  partial  success  v/as  obtained,  but  it  is  dif- 
ficult to  get  rid  of  the  disease.   There  is  one  kind  of  cane  grown  mostly 
by  small  farmers,  known  as  Otaheite  =  Bourbon  =  Lahaina  =  Native  V/hite,  v/hich 
possesses  as  much  relation  to  gumming  as  the  rat  has  to  bubonic  plague.  V/ith 
out  this  cane  the  disease  can  be  eliminated  by  the  use  of  healthy  seed  even 
from  such  slightly  resistant  canes  as  Crystalina  and  Rayada, 
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Root  disease  caused  by  Plasmodiophora  vascularum  liatz.. 

A  report  from  Porto  Rico  by  J.  Matz  indicates  that  this  dise-.se  has 
greatly  increased  in  prevalence.   In  this  tcrriotry  healthy  seed  and  frequent 
cultivation  are  being  used  as  means  of  combating  the  disease,  it  not  being 
knov.'n  yet  'vhether  there  are  any  resistant  kinds-  The  disease  has  been  found 
very  prevalent  on  the  north  coast  as  well  as  on  the  south  coast.   Matz 
states  that: 

"It  is  the  most  serious  disease  of  sugar  cane  here,  it  actually 
kills  half  grov.-n  canes  producing  a  dry  top  rot.   There  are  no  strik- 
ing symptoms,  only  stunting  of  cane  and  failure  of  crop.   I  cannot  say 
that  the  disease  is  spreading,  we  simply  learn  more  about  its  distri- 
bution.  It  hTS  been  here  for  years.   It  has  been  found  in  Barbados 
according  to  a  communication  from  J.  R.  Bovel,  Director  of  Agriculture 
of  Barbados." 

The  following  extract  of  a  letter  from  Dr.  Matz  of  January, 1922  dis- 
cusses more  fully  the  Barbados  situation: 
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"I  v;ish  to  call  your  attention  to  the  fact  that  Plasmodioph  jra 
vascularum  has  been  found  this  year  at  Barbados.   They  received 
froi?.  here  a  mounted  section  of  infected  cane,  on  a  slide,  and  have       ^ 
soon  after  discovered  the  presence  of  the  organism  in  their  canes. 
This  indicates  t'lat  the  disease  is  present  in  other  co\mtries  v/here 
sugar  cane  is  grovm." 
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Downy  mildev/  caused  by  Sclerospora  sacchari  Miyake 

A  Sclerospora  disease  on  sugar  cane  and  related  grasses  has  been  re- 
ported from  tVie  Philippines  by  Lee  and  Medalla-^  under  the  name  of  stripe 
disease,  the  organism  concerned  probably  being  Sclerospora  sacchari.  The  dis- 
ease was  found  in  April,  192I  in  a  field  of  a  Formosan  variety  in  Rizal  Province,  j 
Luzon,  which  had  been  introduced  by  a  firm  of  Japanese  grov/ers  in  I92O.   It 
was  not  found  in  fields  of  native  cane  nearby.   Since  5.   philippinensis  has 
not  been  inoculated  into  sugar  cane,  and  has  not  been  found  in  natural  in- 
fections in  fields  of  sugar  cane  near  badly  infected  maize,  the  evidence  is 
strongly  suggestive  of  the  introduction  of  the  sugar  cane  dovmy  mildev;, 
S;*  sacchari,  from  Formosa.   The  infected  fields  were  plowed  up,  the  stubble 
burned,  and  the  land  fallowed,  and  steps  were  also  taken  to  trace  any  seed 
cane  emanating  from  the  affected  fields.   It  is  thought  possible  that  the 
disease  may  be  entirely  eradicated  in  the  Islands. 

For  a  discussion  of  the  present  situation  of^sugar  cane  downy  mildew 
in  the  Philippines,  see  the  article  by  V/.  H.  V/eston^.   Reference  should  also 
be  made  to  the  reoort  of  l7eston3  in  the  Journal  of  Agricultural  Research. 

"Sclerospora  spontaae^,  r.ne  more  recently  aiscovered  fonn,  occurs 
in  the  Islands  of  Cebu,  bohol,  and  Leyte,  where  it  was  found  on  the 
wild  grass  (Saccharum  spontaneum)  L. ) ,  on  sugar  cane  (Saccharum  offici- 
arum  L. ) ,  and  on  maize  (Z?a  mays  L. ) .   Sclerospora  philippinensis, 
the  species  first  recognized,  occurs  in  the  Island  of  Luzon,  where 
it  was  found  on  maize,  :  teosmte  (Euchlaena  luzurians^  Schrad.),  and 
sorghum  (.-Lndropogpn  sorghum  (L.  )  Brot. )." 

Literature  cited 
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New  and  little  known  diseases 

Phil:r>pines;  H.  Atherton  Lee  reports  several  sugar  cane  diseases  of  con- 
sidc-rable  importance: 

Sclerotial  banded  disease  reported  by  Butler  in  India  is  very 
common  throughout  the  Philippines,  especially  on  native  varieties. 
First  report > 

Leaf  spot  caused  by  Pestalozzia  fuscescens  Sorau^er  var.  sacchari 
v^as  found  on  native  varieties  in  Jolo  and  Sulu,   First  report. 

Red  vascular  disease  on  H  10^  cane  in  llegros,  occurritig  sporadical- 
ly, similar  to  a  trouble  shown  by  H.  L.  Lyon  at  Olaa  in  Hawaii.   It  is 
different  from  3ereh  according  to  Lyon.   In  the  Philippines  there  are 
considerable  possibilities  of  this  disease  causing  damage. 

Ring  spot  caused  by  Leptosphaeria  sacchari  Breda  de  H.  is  common 
on  Negros  Purple  cane.  First  report. 

Root  disease_  caused  by  Ae^inetia  indicc  (flowering  plant).  Very 
serious  in  Laguna  and  Batangas  Provinces.  The  disease  is  not  apparent 
until  the  cane  is  full  grov/n  and  does  not  visibly  harm  the  cane  or 
cause  it  to  appear  abnormal,  however,  the  sugar  content  is  reduced 
'  to  a  very  small  proportion  of  that  of  normal  cane.   This  disease 
should  certainly  not  be  allowed  to  eiiter  into  Hawaiian  plantations 
or  any  other  country  in  the  western  hemisphere. 

Other  countries; 

Striga  root  parasite,  cases  of  parasitism  by  a  flowering  plant 
(Striga  densiflora  Benth. )  and  3triga  euphrasioides  Benth.)  on  sugar 
cane  and  sorghum  are  described  by  luthra,  J.  G.   Striga  as  a  root 
parasite  of  sugar  cane.  Agr.  Jour.  India  iG:  519-523-  1921« 

ochizophyllum  comriune  Jr.  is  reported  as  a  parasite  on  sugar  cane 
by  Vincens,  Francois.   Parasitisme  du  Schizophyllum  c oimune  Fries  sur 
la  canne  a  sucre.  Sul.  Agr.  Inst.  Sci.  Saigon  3:  65-^'  1921. 

Frog  hopper  blight  is  reported  from  Trinidad  by  C .  B.  Valliams. 
In  this  disease  the  attack  by  frog  hopper  is  most  important,  although 
the  loss  is  aggravated  by  root  disease  (Marasmius).  (Vulliams,  C  3. 
Report  on  the  frog  hopper  blight  of  sugar  cane  in  Trinidad.  Mem. 
Dept.  ;igr.  Trinidad  &  Tobago  1:  I70.  I92I. 

Sereh  disease  of  sugar  cane  is  discussed  fully  by  H.  L.  Lyon  and 
is  corrpared  with  mosaic  and  Fiji  diseases.  (Lyon  H.  L.   Three  major 
cane  diseases;   mosaic,  serch,  and  Fiji  disease.  Bui.  3xp.  Sta. 
Hawaiian  Sugar  Plant.  ASsn.  Bot.  Series  3*  1-43*  August  I521).   In  this 
report  it  is  brought  out  that  its  reported  occurrence  in  Hawaii  in 
1520  by  Walter  Maxwell  was  erroneous,  the  disease  in  question  was 
probably  mosaic  but  possibly  Fiji  disease. 


Other  diseases 

R.ed  rot,  caused  by  C olletotrichum  falcatum  V.'ent.  was  reported  as  very 
severe  in  Florida,  the  severity  being  traceable  to  seed  of  lov/  quality  com- 
ing from  areas  where  red  rot  is  prevalent.   The  first  reports  were  received 
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February  10  from  Bradentown,  "During  the  recent  County  Agent  meeting  all 
agreed  that  red  rot  is  the  worst  disease  of  sugar  cane  in  this  state,"  (Burger)* 
Keal  of  Mississippi,  reports  a  damage  of  5%- in  a  twelve  acre  field  in  Pearl 
River  County.  Edgerton,  in  Louisiana,  reports  moderate  amount  of  the  disease 
which  does  its  damage  by  reducing  the  sucrose  content.  H.  A-  Lee  states  that 
the  red  rot  fungus  has  been  found  in  Pampanga  Province,  Philippines,  causing 
leaf  injury  but  never  causing  red  rot  of  the  cane. 
Recent  literature 

Edgerton,  C.  "v7.  and  C.  C  Moreland.  Pungi  and  cane  germination. 

Sugar  23:  16-17.  Jan.  I92I. 
Venkatarayan,  S.  V.  Red  rot  of  sugar  cane.  Mysore  Agr.  Calendar 
1921. 

Root  rot  caused  by  Marasmius  plicatus  Wak.  and  other  fungi.  Consider- 
able loss  from  this  cause  all  over  the  sugar  belt  in  Louisiana  was  reported 
by  Edgerton.  (See  also  Edgerton,  C.  V/.  and  C.  C-  Moreland.  Pungi  and  cane 
germination.   Sugar  23:  I0-I7.  Jan.  1^21 ). 

Root  rot,  caused  by  Pythium  butleri  Subramaniam,  is  reported  by 
Ca  rpenter-^. 

"1.  The  Pythium-like  fungus  previously  reported^  as  an  active 
factor  in  the  root  rot  disease  of  cane  (Lahaina  disease)  is  morpho- 
logically identical  with  Rheosporangium  aphanodermatus  Edson  and 
Pythium  butleri  Subramaniam. 

"4*  The  v/riter  considers  that  the  cane  fungus  manifests  a  type 
of  diplanetism  in  the  asexual  stage  allied  to  that  in  the  conidium- 
producing  Pythium,  and  prefers  to  classify  it  in  the  genus  Pythium 
rather  than  in  Edson 's  new  genus  Rheosporangium." 
Literature  cited 

1«  Carpenter,  C.  VJ.  Morphological  studies  of  the  Pythium-like 
fungi  associated  with  root  rot  in  Hawaii.  Hawaiian  Sug- 
Plant.  Assn.  Exp.  Sta.  Bui.  3:  59-65.  Aug.  I92I. 

2. Preliminary  report  on  root  rot  in  Hawaii. 

Hawaiian  Agr.  Exp.  Sta.  Press  Bui.  54* 

Pythium  in  relation  to  Lahaina  disease  and 

pineapple  wilt.  Hawaiian  Plant.  Record  23:  I42-I74.  192O. 

Root  rot  caused  by  Rhizoctonia  grisea,  is  reported  from  Porto  Rico 
by  Matz.  (Matz,  J.  Investigations  of  root  disease  of  sugar  cane.  Jour.  Dept. 
Agr.  Porto  Rico.  4^;  28-4O.  Jan.  I920). 

Iliau  caused  by  Gnomonia  iliau  Lyon  was  reported  by  Edgerton  as  of 
slight  importance  in  Louisiana  this  year.  It  causes  a  stunting  and  death 
of  the  stalks - 

Poor  germination  of  "seed".   "A  great  many  different  fungi  are  found 
on  seed  cane  but  the  more  abundant  or  more  serious  ones  are  Colletotrichum 
fa  lea  turn  V/ent.,  Mclanconium  sacchari  Massee,  Gnomonia  iliau  Lyon,  Marasmius 
plicatus  V/ak,,  Thielaviopsis  paradoxa  (Pe  Seyn)  von  Hbhn,  and  species  of 
Fusarium  and  Scopularia."   (Edgerton,  C  17.  and  C.  C.  Moreland.  Pungi  and 
cane  germination.  Sugar  23:  ID-I7.  Jan.  I921). 

Leaf  sheath  disease  caused  by  Sclerotium  rolfsii  Sacc,  was  reported  as 
common  in  Porto  Rico,  causing  decay  of  leaf  sheaths  and  adjacent  portions  of 
cane  stalk  of  Crystalina  cane.  (Matz). 
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DISEASES  0?  SUGAR  BEET 


Leaf  blii^ht  caused  by  Cercospora  beticola  Sacc. 

Leaf  blight  v/as  in  1^20  of  slight  importance  in  the  majority  of  beet 
gro\/ing  districts  of  the  United  States.   In  I92I  with  higher  temperatures, 
earlier  season,  bright  days,  and  fairly  vrell  distributed  rainfall  at  the  end 
of  the  season,  this  disease  caused  grave  loss  in  many  of  the  beet  grov/ing  sec- 
tions, especially  Michigan  and  the  Arkansas  Valley  in  Colorado.   In  Michigan 
the  disease  is  ca.-mionly  of  but  slight  importance,  but  in  1^21  it  reduced 
tonnage  and  sugar  content  belov/  the  point  of  profitable  manufacture,  according 
to  Statesiants  made  by  agriculturists  of  the  factories,  v/ho  place  ^'^.e  loss  at 
between  two  and  three  millions  of  dollars.  (Coons).   In  the  ..rlcJ-.nsas  Valley 
of  Colorado  8c$   of  the  fields  v/ere  affected  and  sons  fields  showed  between 
95  si'i'i  lOOf;  infection.   "This  disease  is  very  prevalent  in  one  of  the  large 
sugar  beet  sections.   IL  has  caused  a  heavy  loss  in  this  section  t'lis  year, 
and  the  growers  are  very  much  concerned  about  control  measures.  It  has  been 
prevalent  for  several  years,  but  this  year  there  has  been  the  greatest  Ijss-" 
(Learn).   Ohio,  '.fisconsin,  lov/a,  and  :iouth  Dakota  report  slight  losses. 
Indiana  reports  the  disease  as  much  worse  and  probably  reducing  the  yield  for 
the  state  by  1%,  (Gardner).   The  Utah  situation  presents  some  interesting 
features.   Tlie  disease  is  known  from  the  Utah  and  Cache  Valleys  and  was  seen 
on  an  area  about  200  acres  in  extent,  but  doing  slight  damage,  however.  (Pack). 

Curly  top  (cause  undetermined) 

Curly  top  was  reported  from  Utah,  Idaho,  and  V/ashington,  but  probably 
existed  throughout  its  general  known  range  of  western  states,  which  coincides 
with  the  knovm  range  of  the  sugar  beet  leaf-hopper,  Eutetix  tenella. 

The  following  reports  of  disease  losses  are  important: 

Utah;   Less  prevalent  than  last  year,  found  in  IC^d  of  the  fields,  af- 
fecting on  an  average  1%   of  the  plants  and  reducing  the  yield  1%. 
Known  from  the  Sevier,  Sampete,  Utah,  Salt  Lake,  and  Cache  Valleys. 
First  seen  in  June  in  Centerfield,  but  doing  its  greatest  damage 
in  early  and  mid-summer.  (Pack). 

See  also  comment  on  effect  on  seed  production  in  Plant  Disease 
Bulletin  5:  I39.  November  1,  192I. 

Idaho:   Very  important,  comr.ion  in  sugar  beet  sections.   ''It  has  become 
clearly  evident  this  year  in  several  cases  tliat  stecklings  infect- 
ed witVi  curly  top  will  not  produce  any  amount  of  seed.   Total  loss 
of  seed  selections  have  resulted  in  sonie  cases.''  (Mungerford) - 

More  prevalent  than  last  year  causing,  a  total  loss  on  2, 697 
acres  and  a  2^%   loss  on  16,783  acres,  reducing  the  yield  for  the 
state  12.5^0.   The  geographical  distribution  is  in  the  Lower  Snake 
River  Valley,  especially  around  Twin  Palls,  3urley,  and  t,1inidoka. 
First  see'n  in  May  at  Piler.  (Pack). 

Washington:  Crop  loss  on  sugar  beets  estimated  at  3^"  (Meald  and  Dana). 
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California     Some  promising   tj'pes   of  sugar  beets   resistant  to  curly   top 
are  being  grown  at  isolated  places   tliroughout  Riverside  County. 

Comparison  of  known  distribution  of  the  curly  top  leaf-hopper  and  curly 
bop,   as  shovm  by  S.  D.  Ball  in  Utah  Station  Bulletin  I55,   makes   it  very  evi- 
dent that  distributional  studies   of  both   insect  ard  t!ie  disease   should  be 
vigorously  pushed,    alon^;  v/ith   ijitensive  study   of  factors  governing   regional 
distribution,    in  order  that  adequate  protection  may  bo  given  other  beet  areas. 
Dr.   Ball  also  calls  attention  to  the  possibility   of  cycles   of  the   insect  and 
vmves   of  disease.      "I  would  like   to  call  your  attention  to  page  34  (Loc   cit.) 
for  a  time  distribution  of  attacks  v/'oich  very   strongly  suggests   that  the  four- 
year  troubles   that  they  have  been  having   in  California  and  the  western  country 
generally  are  another  cycle  of  increase   v/hich  will  be   rapidly  followed  by  a 
decrease." 

"From  all   information  that  I  have,    there  has  been  no  extension  of  dis- 
tribution recorded  except  that  the     leaf-hopper  has  been  seen  in  one  place  on 
the  alkali  plants  on  the  shores   of  western  Florida,    probably  a  drift  from 
Texas.    (Z.   D.   Ball). 


Root  rots 

Root  rot  caused  by  P'aoma  betae  (Oud.)  Pranlc.   This  disease  v/as  reported 
as  producing  either  no  loss  or  very  slight  loss  in  Indiana,  Vfisconsin,  Colo- 
rado, and  Washington.   In  several  other  states  loss  was  important. 

Utah :  More  severe  than  last  year,  causing  a  reduction  in  yield  to 
the  state  of  8%.  Blighting  of  the  top  (leaves)  and  finally  a 
root  rot  occurs.  Was  present  throughout  the  state,  but  especial- 
ly severe  in  Cache  and  Box  Elder  Counties.  First  recorded  July  8 
at  Logan.   The  estimate  of  loss  is  not  based  upon  definite  data 
gathered  from  the  entire  state,  but  from  studies  made  primarily 
in  Cache  and  Box  Elder  Counties.  Allowances  were  made  for  the 
small  amount  of  disease  in  other  beet  growing  districts.  Twenty 
percent  loss  probably  occurred  in  Cache  County.  (Richards). 
(See  also  Plant  Disease  Bulletin  [>:  140,  Nov.  1,  I921). 

Idaho;   More  prevalent  than  last  year,  being  important  in  southeastern 
Idaho  around  Bear  lake,  Minidoka,  Twin  Fulls,  and  Madison 
Counties.  (Raeder). 

Michigan;  Root  rot  and  leaf  spot  are  becoming  more  manifest  in  this 

territory  each  year,  the  percent  of  loss  depending  on  the  weather 
conditions*   The  crop  in  this  irLmediate  territory  this  past  year 
yielded  only  six  tons  to  the  acre  as  compared  v/ith  a  ten-year 
average  of  ten  tons  per  acre.   Of  tliis  l\0^j   loss  in  tonnage,  I 
attribute  2^%  to  root  rot.   I  base  this  on  counts  of  thousands 
of  plants  that  I  made  in  representative  commercial  fields.  This 
direct  tonnage  loss  was  increased  15%  by  leaf  spot  which  defol- 
iated many  of  the  pl..nts  v/hich  resisted  many  of  the  attacks  of 
root  rot. 

The  fact  that  the  average  sugar  content  of  all  the  beets  in 
this  territory  has  also  been  greatly  reduced  is,  in  my  judgment, 
largely  due  to  both  the  above  diseases.   The  average  sugar  content 
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of  the  cossettes  of  the  Blissfield  Plant  is  13%,  as  compared 
to  15%  for  a  ten-year  average. 

I  om  unable  to  determine  the  percentage  of  this  sugar  content 
loss  which  is  attributed  to  each  of  the  diseases  under  discussion. 
Both  the  diseases  retard  the  normal  functioning  of  the  plant. 
The  leaf  spot,  by  defoliating  the  plants,  retards  the  storage 
of  sugar  and  depletes  the  amount  previously  stored  in  growing 
new  leaves.  Root  rot  entirely  destroys  a  large  percentage  of 
the  beets  and  many  of  the  plants  that  do  survive  the  disease 
have  malformed  roots  incapable  of  the  storage  of  a  normal  amount 
of  sugar.   Another  factor  of  loss  in  root  rot  is  the  fact  that 
in  many  cases  the  entire  planting  is  lost,  requiring  replanting, 
even  the  second  and  third  planting  resulting  in  the  entire  loss 
of  the  crop  or  a  diminished  stand.   The  diminished  stand,  the 
extra  amount  of  seed  required  for  replanting,  the  additional 
cost  of  labor  in  refitting  the  ground,  the  diminished  yield 
caused  by  the  late  planting  occasioned  'oy   the  loss  of  the 
previous  planting,  are  all  factors  of  loss.   (Letter  to  Dr.  C.  0- 
Tov/nsend,  Sugar  Plant  Investigations,  from  V/-  H.  Burns,  Agri- 
culturist, Sugar.  Plant  Investigations,  Blissfield,  Michigan, 
January  I7,  1922) . 

Rhizoctonia  rot  (other  organisms  may  be  associated)  caused  considerable 
loss  in  Indiana  (Gardner),  10-25%  loss  in  some  Michigan  fields  (Coons), 
sometimes  common  and  destructive  in  Iowa  (Melhus),  rather  serious  in  Cache 
County,  Utah,  but  less  than  in  I92O,  producing  dry  rot  canker;  known  for 
Cache,  Davis,  and  l/ebber  Counties,  but  first  seen  July  15  at  Cornish.  (Richards) , 
Slight  damage  also  reported  by  D.  A.  Pack  from  the  Bear  River  Valley,  Utah, 

Root  rot  (undetermined).   Root  rot  taking  the  form  of  damping-off  or  a 
rotting  of  the  main  root  with  half  grown  beets  was  reported  as  very  serious 
in  Indiana,  Michigan,  V/isconsin,  Utah,  and  Idaho.  lieavy  rains  at  time  of 
thinning  operation  and  before  seem  associated  in  Indiana  v/here  the  loss  for 
the  state  is  estimated  at  5%.  First  seen  June  1  in  Allen  County.  Fort  'vVayne 
records  show  that  it  rained  May  23,  24,  25,  zG,    27,  28,  3I,  June  2,   and  5. 
(Gardner). 

Michigan;   Poor  stand  common  in  many  sections  where  beets  seminglv 
outgrew  primary  damping-off.  Flagging  occurred  in  July  and 
August  due  to  blackened  tap  root  and  inability  to  stand  drouth 
conditions.   Trouble  was  seen  to  be  much  worse  where  beets  fol- 
lowed beets  or  clover  and  of  minor  importance  where  beets  followed 
corn.  (Coons). 

Wisconsin;   Stand  of  beets  only  fair.  (Bureau  of  Crop  Estimates  Crop 
Notes,  week  ending  June  25). 

Utah ;  Root  rot  of  unknown  cause  was  much  more  severe  than  last  year. 
Twenty-six  percent  of  the  Cache  Valley  acreage  was  infested, 
causing  a  loss  of  approximately  8G,CGC  tons  of  beets  and  a  re- 
duction in  yield  for  the  state  of  over  6%.   The  spring  v/as  wet 
(2.8  inches  above  normal)  with  summer  and  fall  temperatures 
down.  (Pack). 
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Idaho;  Muoh  more  severe,  reducing  the  yield  in  the  state  12%.  First 
seen  in  August  at  Sugar  City.   Spring  moisture  was  .3^  o^  ^^ 
inch  above  normal;   sumner  and  fall  were  dry.   Both  spring, 
summer  and  fall  were  much  higher  than  normal.  (Pack).   (See  also 
Plant  Disease  Bulletin  5:  I39.  November  1,  I921). 

Alternaria  root  rot  was  reported  as  extremely  prevalent  in  the  Arkansas 
Valley  and  in  Utah,  attacking  in  August,  but  doing  its  greatest  damage  in 
September,  (j,  G.  Lill  and  D.  A.  Pack). 


Other  diseases 

Rust  caused  by  Uromyces  betae  (Pers.)  Tul.  was  reported  from  California 
by  Milbrath  as  doing  slight  injury. 

A  disease  v/hich  reduced  the  leaf  surface,  stunted  the  roots,  and  caused 
premature  death  everywhere  in  Indiana  was  first  seen  August  5  ^^   Decatur.  This 
appears  to  be  the  same  trouble  described  by  Cunningham  in  I859  iri  the  Botanical 
Gazette  as  a  bacterial  disease.  Specimens  sent  to  Carsner  and  the  trouble  was 
pronounced  not  to  be  curly  top.  (Gardner). 

Root  knot  caused  by  Keterodera  radio icola  (Greef )  Mull,  was  reported 
by  Milbrath  of  California  as  follows:   "Throughout  the  state  the  loss  can  be 
estimated  at  ^0  as  an  average.   The  range  of  loss  extended  from  a  trace  to 
in  individual  fields.*'  Gerald  Thorne  of  Utah  reports  as  follows;   "Quite 
general  in  Davis  County  where  I25  fields  were  infested.   The  total  number  in 
the  state  was  probably  not  less  than  200.   Injury  ranges  from  very  slight  to 
50%  of  the  crop  in  some  small  fields.   Known  for  Salt  Lake,  Cache,  Utah,  Box 
Elder,  V/ebber,  and  Davis  Counties." 

Nematode  injury  caused  by  Heterodera  schachtii  Schmidt  has  infested 
many  of  the  principal  beet  grov/ing  sections  of  Europe  causing  severe  losses. 
First  found  in  western  United  States  about  I5  years  ago.  Since  that  time 
found  in  many  of  tlie  principal  beet  grov/ing  sections  of  Utah,  Idaho,  California, 
and  Colorado.   As  a  result  of  survey  of  the  Office  of  Sugar  Plant  Investiga- 
tions, it  is  found  that  infestation  is  spreading  rapidly  and  is  becoming  a 
serious  menace  to  the  sugar  beet  industry  in  some  localities.   (See  Pig.  04)- 
At  present  only  about  one-twentieth  of  the  sugar  beet  acreage  in  the  United 
States  has  been  inspected  and  it  is  probable  that  many  additional  fields  will 
be  found  when  careful  inspection  is  made.  The  following  summary  of  sugar  beet 
acreage  surveyed  gives  the  present  status: 

Table  9^.  Present  status  of  the  sugar  beet  acreage  surveyed. 


State              '  ^^^^^  acresge  :  Acreage  infested 
:  surveyed :      

Utah  ':  24,473  :       3/238 

Idaho  :      2,09o  :         515 

Colorado  :      7»l60  :        899 

California         ;     10.945  : 2,535 

Total  52.874  :       7.187 


In  figuring  the  infested  acreage,  the  total  areas  of  infested  fields 
are  given.  Since  the  actual  infested  areas  vary  from  a  few  square  rods  to 


397 

the  entire  field,    it  v/ill  be  conservative  to  figure  the  actual  affected  area 
as  25%  or  1,795  acres.      The  average  loss   because  of  the   infestation  will  be 
not  less   than  six   tons   of  beets  per  acre   or   10,    662  tons*      Valued  at  '^12.00 
a   ton,    the  cash  loss   to   the  grov/ers   alone  was  :|^  129,000.      This  was   the  loss 
in  only  the  areas   surveyed  and  it   is  very  doubtful   if  more  than  two-thirds 
of  the   infested  areas  are  included   in   these  surveys.      Many  areas   are  known 
to  be   infested   in  which  no  work  has   yet  been  done.      (Gerald   Tliorne  and 
L.   A.   Giddings). 
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Fig.   84.     Distribution  of  the  sugar  beet  nematode  in  v/estern  United 
States.      (After  map  by   Thorne,    Gerald  and  L.   A.   Giddings,    Farners'   Bulletin 
1248:   4.   Feb.    1522). 

Utah;      Found   in  Cache,    Box  31der,   '/ebber,   Davis,    Salt   I^ike,    Utah,    and 
Gampete  Counties.  ,   Actual  infested  acreage  is  placed  at  GoO,    of 
which   about  three-l^urths  has  been   surveyed,    the   remainder  esti- 
mated.     Tlie  area   of   fields   infested   iii   the  state,    part  of  which 
are  under  crop  rotation  is  4»395  '•■'ith  an  actual   infestation  area 
in  the  state  at  approximately  1,100  acres.   (Gerald  Thome). 


Colorado:     Found   in  the  Arkansas   Valley,   Pueblo,   and  Rocky  Ford.      In 
the  Pueblo  district  20f3  of  the  fields  are   infested.      Taere  are 
scattering   fields   in  other  districts.      The  disease   is  knovm   in 
470  acres,    reducing   the  yield  on  an  average  3»S20  tons.    (Charles 
Price). 
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California;  Infested  areas  are  on  the  increase.  About  7%  loss  can  be 
estimated  for  the  state,  ranging  per  field  from  a  trace  to  2C^« 
(Milbrath). 

The  follov/ing  German  suranary  of  control  measures  may  be  cited:  f/Riller, 
H-  C.  and  E.  MoIzp  Versuohe  zur  Ermittlung  des  Wirkungswertes  verschiedener 
Stoffe  zur  Bekampfung  der  Rvibennematoden  in  Schlaramerdam-  Blatt.  Zucker- 
riibenb.  28:  96-102^  I44-I49.  May,  July  I92I.  no.  9/1O,  I3/14. 

Nematode  -  Tylenohus  penetrans  Cobb  was  found  in  a  small  area  near 
Ogden,  Utah;  damage  slight.  (Gerald  Thorne). 


TOBACCO 

Wildfire  caused  by  Bacterium  tabacum  V/olf  and  Poster 

V/ildfire  was  reported  by  Lutman  as  serious  in  the  Connecticut  Valley, 
Vermont.  It  was  more  prevalent  than  formerly  in  Massachusetts  where  it  did 
slight  damage,  being  spread  rapidly  by  hard  rains.  (C  M,  Slagg).   In  Con- 
necticut the  disease  was  also  more  prevalent  and  may  cause  serious  loss  due 
to  depreciation  of  market  values.  The  disease  was  found  in  Hartford  and 
Toland  Counties,  first  appearing  in  May.   (See  notes  by  Clinton,  Plant  Dis- 
ease Bulletin  5:  I9,  July  1,  192I).  In  Pennsylvania,  according  to  Thurston 
and  Orton,  the  disease  was  serious,  causing  a  loss  of  IC^o,  being  first  found 
in  I^ncaster  County,  May  28,  192I.  (For  data  as  to  distribution  in  Pennsyl- 
vania, see  Plant  Disease  Survey  Bulletin  5:  37,  and  5:  83,   I921).   It  was 
reported  by  J.  E.  f/fcMurtrey  as  doing  considerable  damage  in  Maryland  (Prince 
Georges  and  Calvert  Counties);   by  Promme  as  doing  slight  damage  in  Virginia 
(#5%).   Valleau  reports  the  disease  as  not  serious  in  Kentucky  (See  Plant 
Disease  Bulletin  5:  19,  I92I).  Sherbakoff  in  Tennessee  reports  that  tobacco 
was  affected  with  wildfire,  but  less  than  during  the  preceding  season,   "We 
are  now  recommending  seed  treatment  with  formaldehyde  1  to  iG   for  I5  minutes 
with  subsequent  washing,  without  which  the  treatment  with  us  is  not  safe," 
Other  states  reported  as  follows:  i^orth  Carolina,  slight;  South  Carolina, 
important  locally;  Ohio,  definite  report  of  occurrence  made  by  Clayton; 
V/isconsin,  no  wildfire  occurs  in  commercial  fields.  (James  Johnson). 

Union  of  South  Africa:   The  following  report  appears  in  the  Journal  of 
the  Department  of  Agriculture  of  South  Africa  2:  3IO,  April  I92I.   "The  bac- 
terial disease  of  tobacco  previously  recorded  is  spreading  rapidly. 

So  far  as  investigation  has  gone,  it  bears  a  very  strong  resemblance  to  the 
wildfire  of  tobacco  reported  from  the  United  States." 

Studies  by  Slagg  (Slagg,  C  M.  Preliminary  report  on  a  study  of  the 
wildfire  disease  of  tobacco,  (Abstract)  Phytopath.  12:  31-52-  Ja"«  1922) 
indicate  that  there  is  some  variation  among  the  organisms  responsible  for  this 
condition. 


Angular  spot  caused  by  Bacterium  angulatum  Fromme  and  Murray 

This  disease  was  known  previously  from  Virginia,  Kentucky,  and  Tennessee, 
and  its  presence  was  suspected  in  Ohio,  In  1921  it  was  reported  as  not  being 
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seen  in  Massachusetts,  Connecticut,  and  Pennsylvania,  and  undistinguished  in 
Maryland.  Positive  reports  from  IJorth  Carolina  and  Indiana  where  it  was  re- 
ported as  being  serious  locally  extend  the  range  for  the  United  States.  The 
following  statement  by  H.  W.  Taylor  of  the  Board  of  Agriculture  of  Rhodesia, 
South  Africa  is  of  interest: 

"Wildfire  and  angular  spot  occur  in  Rhodesia  and  were  no  doubt 
introduced  from  the  use  of  tobacco  seed  imported  from  the  United  States. 
The  angular  spot  has  been  very  prevalent  during  the  past  two  seasons 
and  has  caused  severe  loss  to  many  tobacco  growers.   The  Departmmt  of 
Agriculture  is  prepared  this  year  to  treat  tobacco  seed  free  for 
farmers  in  southern  Rhodesia." 

Kentucky ;  ^Tidespread,  but  not  causing  so  serious  a  loss  as  in  1920, 
on  account  of  the  dry  season.   In  a  fev/  places  there  has  been 
considerable  infection  following  heavy  rains  with  wind.  (Valleau). 

Virginia ;   Loss,  slight  to  moderate  this  year,  reducing  the  yield  of 
the  state  5%.  Infection  v/as  general,  but  held  in  check  by  dry 
weather.   Seed  treatment  coupled  with  proper  plant  bed  sanitation 
gave  excellent  results.  (Fromme).   (See  Promme,  P.  D.  and  S.  A. 
V/ingard.   Treatment  of  tobacco  and  suggested  program  for  control 
of  wildfire  and  angular  spot.  (Abstract)  Phytopath.  11:  4^-49' 
1920) . 

Root  rot  caused  by  Thielavia  basicola  (B.  &  Br.)  Zopf. 

This  root  rot  was  generally  reported  as  prevalent  in  tobacco  sections, 
but  all  collaborators  agree  that  the  disease  was  much  less  severe  than  in  I92O. 
The  following  estimates  of  loss  were  reported-:.  Massachusetts  5^0,  Connecticut 
5/^,  Pennsylvania  5%,  and  17isconsin  1%. 

Varieties  vary  in  resistance 

Cuban  (shade)  is  more  resistant  in  Massachusetts  than  Havana  (air  grown) 
seed,  according  to  Slagg.  Clinton  reported  that  Round  Tip  is  rather  exempt  in 
Connecticut.   The  Connecticut  varieties  stand  as  follows  in  resistance:  first, 
Connecticut  Round  Tip;   second,  Chade  Cuban;   third,  Broadleaf;   and  fourth, 
Havana.   Tests  of  five  resistant  strains  are  being  carried  on  in  Kentucky. 
Selby  reports  marked  resistance  of  the  new  Iv.ontgomery  Seedling  variety  in  Ohio 
where  one  or  two  Spanish  sorts  were  also  resistant,  while  a  test  of  the  root 
rot  resistant  strain  received  from  Wisconsin  showed  serious  infection.   James 
Johnson  states  that  in  Wisconsin  marked  differences  in  resistance  of  strains 
are  evident  and  that  resistant  strains  are  being  used  commercially  on  about 
3,000  acres  in  that  state. 

Mosaic  (cause  unknown) 

Mosaic  was  reported  from  Massachusetts,  Connecticut,  Pennsylvania,  Mary- 
land, Virginia,  Kentucky,  llorth  Carolina,  South  Carolina,  Ohio,  Wisconsin, 
and  Hawaii.   Ko  state  reported  more  than  2%  damage.   For  comments  by  collabora- 
tors, see  Plant  Disease  Bulletin  5:  IOG-IO7.  I921. 
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Experimental  work  by  Johnson  (Johnson,  James.   Experimental  evidence 
relating  to  the  nature  of  the  mosaic  virus.   (Abstract)  Phytopath,  12:  ^2, 
Jan*  1922)  has  shown  that  the  optimum  temperature  for  mosaic  disease  of 
tobacco  lies  close  to  28-30°C.  with  a  maximum  of  approximately  37'*0' 

Downy  mildew  caused  by  Peronospora  hyoscyami  de  Bary 

In  1921  downy  mildew  (also  balled  "blue  mold")  of  tobacco  appeared  in 
the  United  States  for  the  first  tiine.  According  to  Smith  and  McKenny^  of  the 
Federal  Department  of  Agriculture,  it  was  first  observed  about  March  21  in 
seed  beds  in  Gadsden  County,  Florida,  and  during  the  rest  of  March  and  the 
first  part  of  April  it  spread  rapidly  throughout  Gadsden  County  and  the  ad- 
joining Decatur  County,  Georgia,   It  aroused  great  apprehension  among  the 
growers,  v/ho  believed  they  v;ere  threatened  with  the  complete  loss  of  their 
crop;  but  the  hot  dry  weather  which  prevailed  after  the  middle  of  April  and 
during  May,  checked  its  progress  so  that  the  total  loss  in  the  affected  dis- 
trict probably  did  not  exceed  5%.^ 

According  to  0.  ?.  Burger,  the  disease  vvas  confined  to  the  sand  leaves 
and  was  favored  by  the  cool  weather  of  April,  but  later  checked  by  warm  dry 
weather. 

The  following  publications  have  appeared  recently  on  this  disease: 

1.  Smith,  2.  P.  and  R.  E.  B.  McKenney»   A' dangerous  tobacco  disease 
appears  in  the  United  States.  U.  S.  Dept.  Agr.  Cir.  174*  April 
1921. 

2. The  present  status  of  the- 

tobacco  blue  mold  (Peronospora)  disease  in  the  Georgia-Florida 
district,  U.  S.  Dept.  Agr.  Cir.  18I:  3^4.  I92I. 

Burger,  0.  p.  and  H.  C.  Parkhara.  Peronospora  disease  of  tobacco. 
Florida  State  Plant  Bd.  Quart.  Bui.  5:  IG3-IG7.  July  I92I. 

Palm,  B.  T.   The  false  mildew  of  tobacco  introduced  into  the  United 

States  from  the  Dutch  East  Indies.  Phytopath  11:  43O-432.  I92I. 

Smith,  E,  P.  and  R,  E.  3.  ^fclCenney.   Suggestions  to  growers  for  treat- 
ment of  tobacco  blue  mold  disease  in  the  Georgia-Florida  district. 
U.  S.  Dept.  Agr.  Cir.  I76:  2-4.  I92I. 

V/ilt  caused  by  Bacterium  solanacearum  EFS. 

Virginia;   More  prevalent  than  in  I92O,  being  reported  from  Patrick,  Pittsyl- 
vania, Charlotte,  and  Mecklenburg  Counties,  reducing  the  yield  for  the 
state  .5%.   Its  unusual  prevalence  probably  associated  with  hot,  dry 
season.   (Pronime). 

North  Carolina;   Most  destructive  of  the  tobacco  diseases,  land  often  being 
abandoned  because  of  its  infestation  v/ith  the  wilt  organism.  Common 
this  year  on  land  gro^wn  to  tobacco  for  years,  especially  in  Granville, 
Vance,  Durham,  and  \7ake  Counties.  (Poster). 
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Other  diseases 

Leaf  spot  caused  by  Cercospora  sp.  was  reported  by  H.  Atherton  Lee  as 
doing  slight  injury  in  the  Philippines.   There  are  localities  in  the  northern 
province  of  Luzon  where  leaves  affected  with  Cercospora  bring  a  higher  price 
than  normal  leaves.   This  is  due  to  a  confusion  of  these  leaf  spots  with  what 
is  known  as  "batec".   Tliis  batec  seems  to  be  due  to  scrae  sunburn  injury  or 
possibly  some  varietal  characteristics.  Such  batec  leaves  are  said  to  have  a 
better  flavor. 

Kunkel  reports  that  a  leaf  spot,  probably  caused  by  Cercospora  was 
found  at  South  Koua,  Hawaii. 

Damping-off  caused  by  various  fungi.  Daiaping-off  by  Rhizoctonia  and 
^y  Sclerotinia  libertiana  were  reported  from  Connecticut.  Pythium  debaryanum 
caused  damping-off  in  Pennsylvania  and  Connecticut.  Uisconsin  reports  damping- 
off  as  widespread  but  of  slight  importance. 

VVilt  caused  by  ?usarium  oxysporum  nicotianae  Johnson.  Found  first  near 
Benedict,  Charles  County,  Maryland  in  I91G  and  in  I917  on  other  farms,  while 
in  1919  it  was  received  from  Owensville,  Ohio  on  mature  plants  of  IThite 
Burley.  It  is. believed  that  Fusarium  wilt  is  not  a  serious  disease,  and  will 
probably  never  become  of  great  economic  importance;  if,  however,  it  becomes 
more  generally  introduced  into  the  'fhite  3urley  districts  it  may  become  a 
serious  parasite.   (Johnson,  James.  Fusarium  wilt  of  tobacco.  Jour.  Agr.  Res. 
20:  527-535-  1921). 

Streak.  A  disease  resembling  streak  of  potato  was  noted  by  Kunkel  at 
South  Koua,  Hawaii. 

Hollow  stalk  (bacterial)  was  reported  from  Massachusetts  and  Connecti- 
cut as  of  minor  importance. 

"Black  rot".  Some  black  rot  occurred  during  the  fermentation  of  the 
1920  crop,  one  warehouse  reporting  a  very  considerable  loss  runnin^  into 
several  thousand  dollars,   (j.  Johnson). 

Fusarium  leaf  spot  was  reported  as  producing  inconspicuous  injury  on 
weak  plants  in  the  seedbed  and  occasionally  found  on  shade  leaves  in  the 
field.  (Clinton). 

Injury  to  tobacco  from  fertilizer  was  reported  from  Connecticut,  and 
North  Carolina. 

Drouth  spotting  was  reported  from  Connecticut  and  Ohio. 

V/hite  speck  was  important  on  the  Broadleaf  variety  in  Connecticut. 

Potash  hunger,  showing  itself  by  the  production  of  yellow  spots  on 
the  leaves  and  by  dwarfing,  was  reported  from  Virginia. 

''Rust"  was  reported  as  doing  slight  damage  from  practically  all  the 
tobacco  sections.   Tliis  is  the  general  term,  having  no  specific  meaning,  but 
in  1921  the  most  prevalent  type  was  the  dying  after  severe  mosaic  attacks. 
This  was  reported  from  V/isconsin  and  Connecticut. 

Non-parasitic  spots  of  different  types  were  reported  from  Massachusetts, 
Connecticut,  and  ".Visconsin.   A  discussion  of  this  type  of  breakdown  was  given 
by  Johnson  at  the  Toronto  meeting.  (Johnson,  James.  Non-parasitic  leaf  spots 
of  tobacco-  (Abstract)  Phytopath.  12:  52.  Jan.  1922). 
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Sovithern  .blight  of  Jerusalem  artichokes,  Sclerotium  rolfsii  Sacc 
South  Carolina,  unimportant. 

V/ilt,  Sclerotinia  spp.  -  Washington. 


ASPARAGUS 

Rust  caused  by  Puccinia  a  spa  rag  i  EC  .  v;as  reported  from  Vermont,  New 
Yorkj  Pennsylvania,  Texas,  Iowa,  Worth  Dakota,  Colorado,  and  V/ashington  as 
present  and  doing  slight  damage,  and  from  Michigan  and  Minnesota  as  more  preva- 
lent than  during  the  previous  years.   The  result  of  a  questionnaire  concern- 
ing the  prevalence  of  rust  and  the  use  of  resistant  varieties  has  been  summar- 
ized in  the  Plant  Disease  Bulletin  5^  120-121,  which  should  be  consulted  by 
those  interested. 

It  is  evident  from  the  tone  of  the  replies  to  the  questionnaire  that 
in  the  majority  of  the  localities  the  asparagus  rust  situation  is  of  minor  im- 
portance and  that  in  those  areas  vfhere  the  culture  is  intensive  the  use  of  re- 
sistant or  semi-resistant  varieties  is  giving  good  satisfaction.   It  is  extreme- 
ly important  that  further  attention  be  given  this  crop  and  that  observations 
on  the  various  strains,  especially  the  Washington  varieties,  should  be  con- 
tinued.  The  seed  of  these  varieties  was  originally  distributed  by  the  Office 
of  Cotton,  Truck,  and  Forage  Crop  Disease  Investigations  to  experiment  stations, 
seedsmen,  and  individuals  in  the  various  states,  and  sources  of  seed  and  roots 
should  be  located  in  order  that  the  promising  advance  made  by  the  development 
of  these  varieties  be  not  lost. 

Root  rot  caused  by  Fusarium  spp.  Dying  out  of  roots  over  circular 
areas,  a  disease  in  v/hich  the  plants  v/ere  stunted,  became  brov/n,  and  finally 
died,  '/as  reported  by  Cook  at  the  Toronto  meetings   (Cook,  Mel  T.  A  new  dis- 
ease of  asparagus.  (Abstract)  Phytopath.  12:  49.  I922)  as  a  "new"  disease.  He 
stated,  however,  that  Since  his  observation  v/as  made  it  has  come  to  his  atten- 
tion that  Halstead  had  previously  described  this  disease.   In  the  questionnaire 
rr.   asparagus  rust  several  collaborators  (Massachusetts,  Hew  York,  Illinois)  in- 
cluded a  report  that  a  root  and  crown  rot  due  to  Fusarium  had  been  noticed  and 
was  causing  greater  loss  than  rust.   The  disease  is  evidently  widespread  and 
of  considerable  importance.  ^'Paat   iray  be  the  same  type  of  trouble  in  California 
is  referred  to  oy   Milbrath:   "At  Sacramento  I  found  considerable  'rusty'  lesions 
on  asparagus  shoots,  sometimes  attributed  to  Fusarium  sp." 

Rhizoctonia  rot  following  frost  injury'  was  reported  from  Michigan. 

BEET  (Garden) 

Scab  caused  by  A.ctinomyces  scabies  (Thax.)  Gussov/  v;as  unimportant  in 
Hew  York,  Hew  Jersey,  Ohio,  and  Idaho. 

Leaf  spot  caused  by  Cercospora  beticola  Sacc.  was  of  slight  importance 
in  Hew  Jersey,  Ohio,  Minnesota,  and  Horth  Dakota;   in  Texas,  very  prevalent, 
5%  loss;   in  Indiana  very  serious  factor  in  market  gardens,  causing  a  loss  of 
1%;      and  in  Illinois  the  most  important  beet  disease. 


BEET  -  Root  knot  4^3 

Root  knot  caused  by  Heterodera  radicicola  (Greef )  IvSiJll.  caused  1%   loss 
in  Texas. 

Dampin/^~off  caused  by  Pythium  debaryanum  Hesse  caused  slight  injury 
^n  seedbeds  at  \7estville,  Connecticut. 

CARROT "  • 

Watery  soft  rot  caused  by  Splerotiriia  libertiana  Pckl.  was  reported  by 
food-products  inspectors  of  the  Bureau  ..of  Markets  and  Crop  Estimates  as  oc- 
curring in  carloads  of  carrots  originating  in  Louisiana,  Mississippi,  New  York, 
South  Carolina,  and  Texas.      .   . '• 

Rhizopus  rot  caused  by  Rhiaopus  sp.  was  reported  by  market  inspectors 
as  causing  sli£,ht  decay  in  carloads  rof  carrot's  from  Indiana,  New  York,  South 
Carolina,  and  Texas.  -.«.';'*" 

Leaf  spot  caused  by  Cercosporg  apii  carotae  Pass,  was  reported  from 
Pennsylvania,  and  from  Indiana  as  worse 'tjiari' last  year  in  market  gardens, 
being  very  destructive  to  foliage,,  especially  under  overhead  irrigation.  It 
was  first  reported  July  12  from  Marion,  County."  (See  also  Murata,  Jutaro. 
Leaf  blight  of  carrot  and  its  control.  I.,  Jour.  Plant  Prot.  8:  185-I88.  April 
1921  (Japanese],  and  Leaf  blight  of  carrot  and  its  control.  II.  Jour.  Plant 
Prot,,  8:  233-23G.  May  I921).  "'   . 

Decay  caused  by  Alternaria  spr  (See "Meier,  Pred,  Chas.  Drechsler,  and 
Emery  Eddy.   Storage  rot  of  parrots' caused  by  a' new  species  of  Alternaria. 
(Abstract)  Phytopath.  12:  49.  1^22 J , 

Root  knot  caused  by  Heterodera  radicicola  (Greef)  t^ll.  v/as  reported 
from  Ohio  and  v/ashington. 

Rhizoctonia  rot  caused  by  Rhiaoctonia  croeorum  X.  Western  V/ashingtoi  : 
The  violet  Rhizoctonia  is  also  found  commonly  on  the  common  carrot  in  affected 
districts  where  it  also  is  common  on  po'tatoes.  (Frank). 

OASTQI^  BEAl'I 

Bacterial  wilt  caused  by  Bacterium  solanacearum  EPS,  according  to  Smith 
and  Godfrey,  v;as  found  on  castor  beans  at  several  points  in  Florida,  one 
place  in  Georgia,  and  one  in  Alabama;   and  from  reports  of  farmers  it  very 
likely  occurs  in  North  and  South  Carolina  and  Mississippi  also.   The  disease 
was  not  found  on  the  east  coast  of  Florida,  although  thorough  search  was  made. 
The  soil  on  the  east  coast  contains  an  abundance  of  lime.  Newer  land  is  more 
likely  to  show  the  wilt  thon  land  that  has  been  under  cultivation  longer. 
Losses  up  to  lOfo,  exceptionally  over  lOfo,'  occur.   The  highest  loss  observed 
was  3Cf=  in  a  field  in  Georgia.   (Smith,  'Ervvin  F,  and  G.  H.  Godfrey.  Bacterial 
wilt  of  castor  bean  (Rioimus  communis  L. ) .  Jour.  Agr.  Res.  21:  255-2GI.  May 
iG,  1921). 

Texas  root  rot  caused  by  Ozonium  omnivorum  Shear  was  very  prevalent  in 
Texas,  causing  a  reduction  in  yield  of  2^j%.        [ 

Yellows  caused  by  Pusarium  sp. 

This  disease  is  to  the  celery  crop  what  cabbage  yellows  is  to  cabbage. 
It  was  first  studied  in  Michigan,  but .evidently  very  widespread  in  the  north- 
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eastern  celery  growing  districts,  being  reported  by  Coons  and  Nelson^  as  known 
from  New  Jersey,  Indiana,  iviassachu setts,  and  Connecticut,  Reports  to  the 
Plant  Disease  Survey  for  the  1921  season  show  the  disease  to  be  present  in 
Indiana,  Iviichigan,  Minnesota,  and  Colorado  (specimens  from  each  locality  ex- 
amined by  Nelson  and  Coons).   The  report  from  Indiana  states  that  the  disease 
was  less  serious  than  in  the  previous  year  but  was  a  limiting  factor  with  the 
G-olden  Self-blanching  variety.  Gardner  reports  that  growers  at  Goshon,  Irui- 
iana  have  substituted  Easy  Blanching  and  that  no  yellov/s  could  be  found  Sept- 
ember 22,  although  in  that  same  district  lOOfe  soil  infestation  has  been  present 
since  1914*   '^®  Michigan  report  states  that  thero  was  a  complete  loss  of 
Golden  3elf-blanching,  and  even  of  Easy  Blanching,  in  some  soils  due  to  the 
very  high  soil  temperature.   "This  is  a  soil  sickness  and  rapidly  becomes  a 
lOQfo  infestation.  Loss  is  lessened  by  use  of  the  green  variety  'Easy  Blanch- 
ing*. Annual  loss  from  failure  of  Golden  Self -blanching  and  from  the  use  of 
a  variety  of  less  market  value  can  conservatively  be  placed  at  02,000,000." 
(Coons  and  Kelson).  J/dnnesota  reports  the  first  occurrence  of  this  disease 
in  Ramsey  County  where  it  caused  a  severe  stunting  of  a  large  percentage  of 
plants.   Learn  of  Colorado  reports  an  unknown  yellowing  of  plants  as  quit© 
common  about  Denver,  which  in  view  of  specimens  received  from  the  same  lo- 
cality and  diagnosed  by  Coons  may  fairly  safely  be  attributed  to  Pusarium. 

•  Report  of  progress  in  developing  yellows-resistant  seed  of  Golden  Self- 
blanching  celery  is  made  by  Coons  and  IJelson^.  A  report  of  the  Minnesota 
occurrence  of  the  disease  is  made  by  R.  C.  Rose3,   (See  also  Plant  Disease 
Bulletin  5:  I48-I51.  I921)- 
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Late  blight  caused  by  Septoria  apii  (Br.  &.   Cav.)  Chester 

Celery  late  blight  was  reported  from  Rhode  Island,  Connecticut,  New 
York,  New  Jersey,  Pennsylvania,  Delaware,  Ohio,  iMichigan,  North  Dakota,  Wash- 
ington, and  California.   In  general,  in  those  states  raising  early  crop  celery, 
blight  was  severe  where  July  and  August  rains  were  frequent.  New  Jersey  re- 
ports the  disease  as  abundant  and  causing  heavy  loss.   Delaware  reports  a  re- 
duction in  yield  of  5%«   The  greatest  loss  was  reported  from  Michigan  where 
a  loss  of  25  to  5G^o  of  the  late  crop  was  brought  about  by  the  heavy  and  well 
distributed  September  rainfall.   The  report  from  California  stated  that  in 
the  1920-21  crap  in  the  El  Monte  district  there  was  a  loss  of  15%  and  in  the 
vYatsonville  district  one  of  20%.   Milbrath  comments  further  that  the  disease 
was  unusually  severe  in  these  sections  due  to  cessation  of  spraying  on  account 
of  market  conditions.   In  the  San  Diego  district  there  was  considerable  infec- 
tion which  was  kept  under  control  by  continuous  spraying.  Cook  of  New  Jersey 
states  that  spraying  with  Bordeaux  mixture  5-^-5^  ^^^   effective.   Thurston 
and  Orton  report  good  control  in  Luzerne  County,  Pennsylvania  by  spraying. 
Adams  of  Delaware  states  that  Bordeaux  dust  and.  liquid  Bcardeaux  have  proved 
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equally  successful  in  the  control  of  late  blight  in  demonstration  work. 
Coons  reports  spraying  at  Portage  and  at  Muskegon,  Michigan,  using  Bordeaux 
mixture,  entirely  successful* 

The  following  special  repoX'ts  on  the  results  of  spraying  and  dusting 
for  the  control  of  this  disease  aire  Of  interest: 

Nev/  York;  Celery  blights  were  less  destructive  than  usual,  because 
of  extremely  dry  wfeather.  The  following  are  some  of  the  results 
of  the  control  of  blight  through  spraying  and  dusting. 

The  average  of  a  total  of' Six  expcrimt^nts  over  a  period  of 
three  years  showecl"  after' five,  applications  of  5-5-5^  Bordeaux 
mixture  that  the  average  check  has  IO79  blight  spots  per  plant 
ranging  from  a  minirrium  in  any  experiment  of  5^7  spots  per  plant 
to  a  maximum  of  1733*  Sprayed  pla'nts  showed  G3  blight  spots 
per  plant  on  the  average  and  the  minimum  was  3!J»  while  the 
maximum  number  of  Spots  was  12&. 

Power  spray  artd  dust  plots  this  season  showed  the  following 
differences:  Six  Applications  of  ^-^-^"^  Bordeaux  gave  a  reduc- 
tion in  blight  of  %%,'   While  the 'six  applications  of  equivalent 
amounts  of  15-^5  copper  lime  dust' (contcininc  IJfo  monohydrous 
copper  sulphate  and  85%. lime)  gave  a  reduction  of  95/^  in  the 
development  of  blight.  The  spray  gave  an  increase  of  4^  two- 
thirds  size  crates  per  a<5re,  while  the  dust  applications  gave  an 
increase  of  70  of  these  crates  per  acre.  (H.  V^  Dye,  January  28, 
1922.  See  also  Dye,  H.  W.  and  A.  G.  Newhall,  1.  o.  under  bacter- 
ial leaf  spot) . 

Ontario;  We  have  been  using  for  %h.e   past  two  years  a  dust  made  up  of 
20%  Bordeaux,  20^o  sulphur,  36%  lime,  and  ^Ofo   tobacco  dust,  V/e 
use  the  combination  of  sulphur  and  Bordeaux  for  two  reasons; 
one  that  it  seems  as  if  the  sulphur  mad©  the  Bordeaux  stick 
better  and  also  seemed  to  aid  in  controlling  the  late  blight. 

The  tobacco  dust  was  added  to  get  control  of  the  tarnished 
plant  bug  which  has  caused  us  a  great  deal  of  loss  through  the 
disease  locally  called  calery  heart  rot;   this  disease  is  second- 
ary. We  found  during  the  past  two  years  that  the  tobacco  dust 
was  much  more  satisfactory  in  warding  off  this  insect  than  the 
"Black  Leaf  4O"  because  it  hold's  its  odor  much  longer.   It  is 
necessary  to  dust  each  week;  where  this  is  carried  on  thoroughly 
we  found  we  had  no  difficulty  in  controlling  both  the  disease  and 
the  tarnished  plant  bug.   (A.  H.  MacLennan,  Vegetable  Specialist, 
Department  of  Agriculture,  Ontario). 

fiecent  literature  .        , 

Laibach,  Friedrich.  Untersuchungen  iiber  einige  Septoria-arten  und 
ihre  Pahigkeit  zur  Bild'ung  hbherer  Fruchtformen  III  und  IV. 
Zeitschr.  Pflanzenkr.  3I:  1GI-I94.  I921. 

Early  blight  caused  by  Cercospora  apii  Pries 

Early  blight  of  celery  was  reported  from  Vermont,  Rhode  Island,  Con- 
necticut, New  York,  Pennsylvania,  South  Carolina,  Ohio,  North  Dakota,  Colorado, 
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and  California  as  being  either  unimportant  or  of  about  the  same  prevalence 
as  last  year,  while  in  IJev/  Jersey,  Delaware,  V/est  Virginia,  Florida,  and 
Indiana  it  was  said  to  be  abundant  and  causing  heavy  losses.  In  Indiana, 
according  to  Gardner,  it  was  probably  the  v/orst  disease  of  the  crop. 

Bacterial  leaf  spot  caused  by  Bacterium  apii  Jagger 

!Kiis  disease,  first  mentioned  by'  Js,gger   some  years  ago  in  a  short 
note,  was  described  by  him  during  1921  as  due  to  a  new  bacterium.  The  dis.- 
tribution,  as  given  by  records  available  to  Jagger,  was  New  York  and  Michigan, 
but  doubtless  the  disease  is  present  throughout  the  northeastern  celery  grow- 
ing district.  It  is  reported  in  1^21  as  being  of  about  the  normal  preva- 
lence in  New  York,  reducing  the  yield  2  to  ^%'     Newhall  reports  green  stem 
types  less  affected  than  Easy  Blanching.   The  disease  is  reported  as  doing 
perhaps  more  than  the  usual  amount  of  injury  in  Michigan.  Interesting  results 
in  the  matter  of  control  with  the  use  of  equivalent  amounts  of  5-5*5^  Bor- 
deaux mixture  and  I5-85  copper  lime  dust  were  reported  by  Dye  and  Newhall  : 
"Almost  complete  reduction  of  blight  development  was  obtained.  The  spray 
and  dust  appeared  to  be  equally  effective  in  controlling  these  blights,  and 
both  gave  similar  increases  in  yields  over  the  checks."   (See  also  the  special 
report  by  Dye  on  spraying  and  dusting  celery  under  late  blight). 
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Other  diseases 

Bacterial  soft  rot  caused  by  Bacillus  carotovorus  Jones  -  New  Jersey 
(root  rot,  very  destructive,  especially  on  muck  soils.  Poole,  R.  F.  Celery 
disease  investigations.  Rep.  Dept.  Plant  Path.  Hew  Jersey  Agr.  Col.  Exp. 
Sta.  1919-20.  608-6OS'),  Pennsylvania,  and  Ohio. 

Black  heart,  cause  unknown,  caused  heavy  loss  at  Sanford,  Florida. 
(Jagger,  March  9»  News  Letter,  Office  of  Cotton,  Truck,  and  Forage  Crop  Dis- 
ease Investigations,  May  "j). 

Watery  soft  rot  caused  by  Sclerotinia  libertiana  Fckl,  was  locally 
severe  in  New  York,  New  Jersey,  Florida,  and  California,  causing  field  and 
storage  rot  in  New  York;  daroping-off  in  greenhouse  seedbeds  in  New  Jersey; 
foot  rot  in  Florida  (Jagger);  and  in  Los  Angeles,  Orange,  and  Santa  Cruz 
Counties,  California, reducing  the  yield  3%« 

Rhiaoctonia  rot  -  Connecticut  (fruiting  at  base  of  stalks),  New  York 
(stalk  discoloration),  Ohio  (root  rot  and  general  decay  in  the  trenches). 

Damping-off  -  Connecticut  (Pythium  debaryanum  Hesse),  California 
(Fusarium  sp. ;  about  5%  loss  in  the  El  Monte  district  -  Milbrath). 

Root  rot,  cause  unknown,  v/as  observed  in  Erie  County,  New  York,  August 

23» 

Suspected  mosaic  was  reported  from  Indiana  on  Golden  Self-blanching. 

Root  knot  caused  by  Heterodera  radio icola  (Greef )  MuJ-l.  was  reported 
from  South  Carolina  and  Indiana. 
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Crinkle,  cause  unknov/n,   was  of  slight,  importn nee  in  Connecticut. 
Hollow  stcn  v/as  comrnon  throughout  the  state  of  California,   causing 
stalks   to  collapse  and  decay  rapidly. , (Milbrath) . 

Armualism,    "Seeders",   v/as  very  prevalent  in  western  \7ashington. 

EGGPLANT 

Fruit  rot  caused  by  Phomopsis  yexans  (Sacc,.  and  Syd.)  Harter  -  severe 
in  New  York  (5%  loss),  New  Jersey,  Maryland  (,^%   loss),  Virginia  (50%  loss 
at  Truck  Station,  Norfolk),  West  Virginia  (5%  loss),  Tennessee  (conimon), 
Illinois  (most  serious  disease  of  eggplant),  and  Michigan  (lOOfo  loss  in  some 
fields,  hut  negligible  because  of  no  market  for  eggplants).  One  report  was 
received  in  Ohio,  and  Iowa  reported  it  as  less  prevalent  than  last  year.  The 
high  losses  in  the  northern  states  doubtless  were  related  to  the  high  tempera- 
ture. 

Market  inspectors  reported  fruit  rot  as  causing  an  average  of  22%  loss 
in  ten  cars  of  Florida  eggplants  and  5%  i^  o"^  car  from  Texas. 

^   leaf  spot  caused  by  Alternaria  sp.  was  general  but  slight  in  V/cst 
Virginia. 

Mosaic  -  (See  Melhus,  I.  E.  Mosaic  studies.  (Abstract)  Phytopath.  12: 
/^^^   Jan.  1922J. 

Bacterial  wilt  caused  by  Bacterium  solanacearum  EFS  was  reported  from 
Pennsylvania  and  Virginia.  At  Freeland,  Pennsylvania  V/eiss  reported  it  as 
causing  lOC^o  infection  and  seriou^"  injury  on  Chinese  white  eggplant.  In  Vir- 
ginia it  first  appeared  July  25  at  Oceana  where  it  was  very  severe  in  a  home 
garden. 

V/ilt  caused  by  Verticillium  albo-atrum  Reinke  and  Berth,  was  reported 
by  Cook  as  being  abundant  in  New  Jersey. 

Wilt  caused  by  Fusariura  sp.  (?)  was  reported  as  first  appearing  Sept- 
ember 8  in  Westchester  County,  New  York. 

Rhizoctonia  sp.  was  reported  from  Freeland,  Pennsylvania  by  V/eiss. 

Wilt  of  unknown  cause  (a  Sclerotium.  isolated)  was  reported  by  Gardner 
as  being  the  worst  disease  of  the  crop  in  Indiana,  causing  premature  death 
of  the  plants. 

Dampinfi-off  caused  by  Py th ium  debaryanum  Hesse  and  Rhizoctonia  sp. 
was  reported  by  Clinton  as  occurring  in  seedbeds  at  lli^huood,  Connecticut 
April  11,  and  at  Westville  r.pril  I3. 

Stem  rot  and  bli;;ht  caused  by  Nectria  sp.  (See  Ishikav/a,  Takitaro- 
Nosu  to  'Sekkwai  Iwo  Gozai.   (Lima.  s.ulp';ur  a;id  eggplant).  Jour.  Plant  Prot. 
8:  177-185.  April  21).  "•  '   "   ' 

Rot  caused  by  Phytophthora  sp.  occurred  in  one  garden  in  Lafayette, 
Indiana  in  September;   probably  spread  from  toiaatoes  to  eggplant.  Artificial 
inoculation  successful.   (Kendrick).   (See  also  Haskell,  R.  J-  Phytophthora 
infestans  on  eggplant  in  the  United  States'.  Phytopath.  11:  5O4-505.  1921). 

Nematode,  presumably  Heterodera  radjcicola  (Greef)  Mull,  was  extremely 
severe  at  Freeland,  Pennsylvania,  according  to  V-'eiss. 

Storm  injury^  Burger  reports  a  hard  wind  storm  (October  23-2^)  in 
Florida  which  did  considerable  damage  to  the  crops  of  the  state,  and  caused 
almost  total  loss  to  eggplants  in  Manatee  County. 
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DampinA~off  caused  hy   Rhizoctonja  solani  Kiihn  v/as  slight  in  seedbeds 
at  Vfestville,  Connecticut,  April  I3. 

Root  rot  caused  by  Pythium  debaryanum  Hesse  was  slight  in  greenhouses 
at  New  Haven,  Connecticut,  June  17« 

GI??SENG 

Root  rot  caised  by  Phytophthora  cactorum  (Leb.  and  Cohn)  Scbrbt,  - 

Connecticut  (rot  of  the  roots  and  stem;  first  appeared  June  24  at  iVinsted; 
first  report  for  state). 

A  root  rot,  cause  undetermined,  -  V/ashington. 

Blight  caused  by  Alternaria  y>anax  V/hetzel  -  Michigan. 

Moldy  seed  caused  by  Botrytis  sp,  -  Washington. 

Reference:  Stockberger,  W,  V/.  Ginseng  culture.  U.  S.  Dept.  Agr. 
Pax-mers'  Bui.  184.  April  1321. 

LETTUCE 

Drop,  caused  by  Sclerotinia  libertiana'  Fckl.  or  S^.  minor  Jagger  was 
reported  as  common  in  many  states,  v/ith  occasional  reports  made  of  some  loss 
occurring  locally.   The  following  states  reported  the  disease:  Connecticut 
(at  Ellington,  October  3)f  New  York  (l  to  3%  loss),  New  Jersey  (comrnon), 
Pennsylvania  {^-Cfh   loss  in  one  greenhouse,  lOfo  loss  in  one  field),  I^feryland 
(trace),  North  Carolina  (less).  South  Carolina  (little  damage  in  fields  -• 
Jagger),  Texas  (unimportant),  Ohio  (moderate  loss),  Minnesota  (serious  vuhere 
rotation  is  not   practiced,  but  less  in  1^21  because  of  heat  destroying  the 
crop  -  Leach),  California  (3%  loss,  found  in  Los  Angeles,  Santa  Cruz,  and 
Orange  Counties). 

Gray  mold  rot  caused  by  Botrytis  cinorea  Pers.  -  slight  damage  in  Con- 
necticut, New  York,  Maryland,  Ohio,  Indiana,  and  lov/a. 

Downy  mildew  caused  by  Bremia  lactucae  Regel  -  unimportant  in  New  York, 
Texas,  Vfeshington;   locally  serious  in  Indiana  (greenhouse),  Iowa,  Kansas 
(caused  about  75%  loss  of  seedlings  in  propagating  houses  of  one  grower);  very 
important  in  California  (reducing  yield  5%;  found  in  southern  California, 
except  Imperial  Valley). 
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Erwin,  A-  T.  Control  of  downy  mildev/  of  lettuce.  Proc.  Amor. 
Soc.  Hort.  Sci,  17  (1920):  1GI-.IG8.  1921. 

Controlling  dov/ny  mildev/  of  lettuce.  lov/a  Agr. 

Exp.  Sta.  Bui-  19S:  307-328.  Illus.  Jan.  I92I. 
Link,  Geo.  K.  K.  Dov/ny  mildew;  a  transit  disease  of  lettuce. 
(Abstract)  phytopath.  12:  48-49.  Jan.  1922. 
Anthracnosc  caused  by  Marssonia  panattoniana  (Borl.)  Magnus  -  Kansas 
(33%  loss  at  Hutchinson),  Washington  (^Tnitman  County). 

Leaf  spot  caused  by  Septoria  lactucae  Pors.  -  Delaware. 
Mosaic,  which  has  recently  been  described  by  Jagger  (Jagger,  I.  C. 
A  transmissible  mosaic  disease  of  lettuce.  Jour.  Agr.  Res.  20:  737-739*  19^1) • 
was  reported  by  Hewhall  and  Dye  as  being  unusually  prevalent  in  TJev/  York, 
where  it  caused  from  8  to  lOfo   loss  in  the  largest  lettuce  growing  sections. 
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Jagger  (News  Notes,  Office  of  Cotton,  Truck,  and  Forage  Crop  Disease  Investi- 
gations, May  7)  repoi'ted  mosaic  as  less  destructive  than  it  was  two  years  ago 
in  the  Beaufort,  South  Carolina  lettuce  district.  Occasional  plants  were 
found  affected,  and  in  a  few  oases  25fo  or  more  showed  mosaic,  but  in  general 
the  loss  was  slight.  Jagger  (l.  c,  Ifiar*  2)   also  reported  mosaic  as  an  im- 
portant factor  in  the  failure  of  lettuce  crops  at  Sanford,  Florida,  during 
January  and  February. 

Tipburn  (non-para si tie)  -  New  York  (very  important,  reducing  the  yield 
15  to  li^o  and  affecting  the  first  crop  from  the  middle  of  June  to  th.»  middle 
of  July),  Texas  (prevalent;  !2%  loss),  Idaho  (considerable  loss  in  the  Lewis- 
ton  district,  probably  due  to  the  hot  dry  weather  conditions). 

Bacterial  soft  rot  (species  undetermined)  -  ^'Iany  collaborators  report 
soft  rots  of  lettuce  in  both  field  and  greenhouse,  causing  decay  of  heads. 
In  some  cases  this  is  a  bacterial  rot  follov/ing  tipburn  or  lesions  produced 
by  other  causes.   This  condition  v/as  reported  in  1921  from  South  Carolina 
(under  the  name  of  "black  heart"  -  Jagger,  1.  c,  May  7.  See  mosaic),  Michi- 
gan (lOC^o  loss  in  some  fields),  Minnesota  (injury  to.  small  plants  following 
tipburn),  Colorado  (important  locally),  Arizona  (Casa  Grande  district  and 
Rillito  Valley;  on  Boston  Mai-ket  following  February  frosts,  some  fields  re- 
ported as  entirely  ruined). 

Black  heart  (cause  unknown),  which  produced  an  internal  decay  of  the 
heads,  was  reported  from  the  Imperial  Valley,  California  as  bein^  more  severe 
than  previously,  causing  Gfo  loss. 

"V/hite  heart"  v/as  very  severe  this  year  in  New  York.  In  past  seasons 
this  disease  v;as  not  at  all  serious,  and  only  an  occasional  heart  affected 
with  this  trouble  would  be  seen  as  one  passed  through  a  field.   This  year  8% 
occurred  throughout  the  season,  and  during  the  latter  part  from  2^  to  65%  of 
the  heads  in  all  fields  v/ere  made  unmarketable.  (H.  V/.  Dye,  Jan.  28,  1922). 

Decay  due  to  Alternaria  sp.  -  King  County,  \/ashington* 

Rhiaoctonia  rot  -  This  disease,  first  described  in  literature  under 
the  name  of  black  root,  and  also  called  bottom  rot,  black  bottom,  rosette, 
and  stem  rot,  is  reported  in  I92I  from  New  York  as  attacking  the  late  crop 
and  reducing  the  yield  from  8  to  12%;  from  Pennsylvania  as  causing  20^o  loss 
in  one  field,  being  worse  on  Big  Boston  than  on  other  varieties;  and  in  the 
rosette  form  from  Ohio  and  Indiana. 

Dye,  H.  '.V.   The  bottom-rot  disease  of  western  New  York  lettuce. 
(Abstract)  Phytopath.  12:  48,  Jan.  1^22. 

Damping-off ,  caused  by  Pythium  debaryanum  Hesse  -  occurred  in  Connecti- 
cut. Clinton  also  reports  the  isolation  of  another  Pythium  v/ith  a  spiny 
oc€.onium,  which  may  itself  be  injurious,  or  merely  following  P.  debaryanum. 

Pythium  root  rot  (species  not  determined)  -  Michigan  (on  both  field 
and  greenhouse  lettuce;  ^  to  ICfo  loss  caused  in  some  greenhouses) - 

Root  rot  caused  by  Fusarium  sp.  v/as  reported  as  the  limiting  factor  in 
the  production  of  high  grade  lettuce  in  Kentucky*   It  caused  a  reduction  in 
yield  for  the  state  of  GC^o.   The  plants  fail  to  head  properly  after  they  have 
made  a  good  start.  High  temperatures  favor  rapid  development  of  rot,  and  the 
disease  caused  greatest  injury  in  late  spring,  both  in  the  field  and  in  green- 
houses. 

Root  knot  caused  by  Heterodera  radicicola  (Greef )  K'aill.  -  unimportant 
in  South  Carolina  and  Ohio. 

Dodder  (Cuscuta  sp. )  -  Missouri. 
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RhizoGtonia  sp«  «-  Washington* 

OKRA 

Root  knot  caused  by  Heterodera   radicicola   (G-reef )  Miill.   -  Texas,   2% 
reduction  in  yield. 

Root  rot  caused  by  Ozoniiyi  omnivorum  Shear  v;as  very  prevalent  in 
Texas,   causing  a  20f;  reduction  in  yield,  :- 

V/ilt  caused  by  Fusarium  vasinfectum  Atk.   -  1%  loas  in  Texas* 

Maorosporium  h;ybi3cinuiTi  Thiira.  -  Clark  County,   Ohio,   September  23« 

PARSNIP 

Leaf  spot  caused  by  Cercosporella  gastinacae  Karst.  -  Indiana  (con- 
siderable importance  in  market  gardens,  causing  a  mottling  of  the  leaves; 
first  seen  September  y  in  Marion  County). 

Common  scab  caused  by  Actinomyces  scabie^  (Thaxter)  Guss.  A  specimen 
was  sent  in  to  the  laboratory'  at  Cornell  from  Madison  County,  New  York, 
March  24. 

PEA 
Root  rota  caused  by  various  organisms 

"A  survey  of  Montana,  Idaho,  and  Utah  indicates  that  there  are  in- 
cipient cases  of  pea  root-rot  in  nearly  all  the  important  districts  and  that 
under  present  conditions  it  will  be  only  a  matter  of  time  before  this  type 

of  trouble  is  as  v;idespread  as  it  is  in  the  East The  western  climate 

cannot  be  depended  upon  to  keep  plants  healthy.  Growers  should  therefore 
watch  carefully  for  the  appearance  of  pea  root-rots  and  practice  the  longest 
possible  rotation  to  prevent  its  development.   The  situation  is  not  one  to 
justify  undue  alarm,  but  these  findings  should  te  taken  seriously  if  the 
interests  of  the  pea  crop  in  later  years  are  to  be  safeguarded."  (U»  S-  Dept. 
Agr.  V/eekly  News  Letter,  Nov.  9,  1921), 

It  was  estimated  by  F.  R.  Jones  that  the  pea  crop  in  Morgan  Valley, 
Utah  was  reduced  iC^o  by  root  rot,  individual  fields  shov/ing  losses  of  25  to 
30%,  Milbrath  reports  the  losses  from  this  cause  heavy  in  San  Diego,  Orange, 
and  Los  Angeles  Counties,  California,  where  high  temperatures  prevailed.  The 
reduction  in  yield  for  the  state  was  estimated  at  15%.  P.  R-  Jones  also  re- 
ports root  rot  as  unusually  destructive  in  the  Baltimore  trucking  district 
of  Maryland,  due  to  unfavorable  weather. 

R.oot  rot  associated  with  Fusarium  sp.  -  New  York  (serious  in  Suffolk 
County),  New  Jersey  (serious  in  southern  part  of  state),  Delaware  (ivery  im- 
portant), Maryland  (severe  on  infested  soils,  becoming  more  prevalent),  V/is- 
consin,  and  Montana  (found  in  Gallatin,  Paradise,  and  Montana  Valleys  in  July). 

Root  rot  associated  with  a  Pythium  first  appeared  at  Highwood,  Connecti- 
cut, May  2G.  In  Delaware  it  caused  severe  loss  in  fields  which  have  been 
cropped  for  a  number  of  years  to  peas.  It  was  the  limiting  factor  irt  some 
fields  in  Vi/isconsin,  but  the  loss  was  difficult  to  estimate  because  of  very 
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hot,  dry  v;eather«  It  v/as  found  in  the  Gallatin  and  Paradise  Valleys,  Montana, 
in  July,  occurring  generally  in  pea-growing  sections,  especially  in  fields 
where  peas  have  been  grown  for  many  years. 

Rhizoctonia  root  rot  v/as  reported  from  V/isconsin  as  prevalent  in  the 
older  pea-growing  sections.   Early  and  canning  peas  were  affected  in  the 
vicinity  of  Greeley,  Colorado. 


Other  diseases 

Bacterial  bli.,ht  caused  by  Pseudomonas  pisi  Sackett  -  Delaware  (very 
important),  J.'laryland  (damaged  by  blight  on  Eastern  Shore  where  exposed  to 
early  freezes),  Indiana  (noted  Ivlay  20  in  one  field  in  Marion  County),  North 
Dakota  (slight),  Montana  (unimportant),  and  Colorado  (not  serious). 

SliAht  caused  by  Ascochyta  pisi  Lib.  -  severe  in  Delaware,  Maryland, 
aod  California;   unimportant  in  New  York,  New  Jersey,  and  Wisconsin;  not 
seen  in  Virginia,  Ohio,  Iviontana,  and  Colorado. 

Downy  mildew  caused  by  Peronospora  viciae  Berk.  -  of  minor  importance 
in  Delaware,  Tennessee,  and  'Jisconsin. 

Pov/dery  mildew  caused  by  Srysiphe  communis  Pr.  -  New  York  (important 
in  one  field  in  Allegany  County),  Colorado  (present  at  Fort  Collins  in  July), 
Idaho  (common  in  late  garden  peas),  V/ashint^^ton,  and  Calif (xnia  (very  severe 
in  Riverside  and  San  Diego  Counties,  destroying  whole  fields  in  Riverside 
County,  and  causing  a  2%  reduction  in  yield  for  the  state). 

Septoria  blight  caused  by  Septoria  pisi  V/est.  was  reported  as  being 
unimportant  in  New  Jersey,  V/isconsin,  Montana,  and  Colorado.  Adams  reports 
it  as  much  more  prevalent  than  last  year  in  Delaware,  especially  on  plants 
V7eakened  by  the  late  frosts  in  the  spring.  .  First  observed  May  21  at  George- 
town, 

Anthracnose  caused  by  C olletotrichum  pisi  Pat.  (See  Vaughan,  R.  E.  and 
Fred  R.  Jones.  C olletotrichum  pisi  Pat.  on  garden  peas.  (Abstract)  Phytopath. 
12;  1922.,  also  Hemmi,  Takev/o.   Endo  ho  tansobyo  (Anthracnose  of  pea).  Jour. 
Plant  Prot.  S:  229-233.  May  I921). 

Spot  caused  by  Mycosphaerella  pinodes  Berk,  and  31ox.  -  V/isconsin. 

i.'osaic.   "Green  peas  were- also  affected  by  mosaic  and  mottlini^  v/as  ob- 
served on  the  flowers  of  purple  varieties."   (Dickson,  B.  T.   Maladies  des 
plantes  en  1920-21.  Ann.  Rep.  Quebec  Soc  Prot.  Plants  13  (1920-21):  G6-67. 
1921). 

Dodder  (Cuscuta  sp.)  -  one  report  from  Missouri. 

Blasting  due  to  hot  weather  caused  almost  lOC^.  loss  in  Michigan. 


PEANUT 

Leaf  spot  caused  by  Cercospora  per  sonata  B.  &  C  wc-s  reported  from  V/est 
Virginia,  North  Carolinr,  South  Carolina,  Florida,  Alabama,  and  i-.rkansas  as 
comparatively  unimportant,  althoueli  sorae  collaborators  report  the  disease  as 
general  and  causing  rather  serious  defoliation.   The  following  publication  is 
vv'orthy  of  record:  Bal,  S.  iJ.  Commentationes  mycologiae  8-10.  Jour.  Dept. 
Sci.  Uni.  Calcutta  3  (Dot.)  8  p.  pi.  1921. 

V/ilt  or  blif>ht  caused  by  Bacterium  solanacearum  EF5  -  more  prevalent 
than  usual  in  North  Carolina. 

Rust  caused  by  Puccinia  arachidis  Lag.  had  already  been  found  in  Florida 
before  the  publication  by  J.  C.  Arthur  of  a  note  concerning  its  probable 
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seriousness  if  introduced  into  the  United  States  (Two  destructive  rusts  ready 
to  invade  the  United  States.   Science  n.  s.  5I:  24G-247.  torch  5,  ig20).  It 
was  discovered  by  0.  D.  Sherbakoff  in -a  field  on  the  farm  of  the  experiment 
station  at  Gainesville,  August  30r  1^1^,   and  was  apparently  of  no  importance. 
0.  P.  Bu.rger  reported  the  collection  of  the  disease  in  November  I92O  at 
Torrey  Island,  Florida,  where  it  was  said  to  be  causing  ^(^0   loss  in  a  IS  acre 
field,  but  not  to  occur  in  other  fields.   (See  PI.  Dis.  Bul.  5:  51-52,  08.192I). 

Tipburn,  of  which  leaf-hoppers  were  the  suspected  cause,  v/as  reported 
from  South  Carolina. 

Ozonium  root  ,rot,  caused  by  Qzonj^um  omnivorum  Shear  -   was  prevalent 
on  black  lands  in  Texas,  causing  IC^:  loss. 

Sclerotial  bli;:^ht  caused  by  Sclerotium  rolfsji  Sacc.  was  prevalent  on 
li^ht  sandy  soils  in  Texas  (loss  1%) ;   slight  in  Alabama;  important  in  North 
Carolina  {X%   loss). 

Chlorosis  due  to  excess  of  lime  in  the  soil  caused  *^%   loss  in  Texas. 


PEPPER 

Mosaic,  cause  unknovm,  -.  vicinity  of  Chattanooga,  Tennessee  (affecting 
about  lOfo   of  the  plants  of  C-iant  King  and  a  few  plants  in  a  field  of  Ruby 
King  -  Sherbakoff.  See  also  potato).  New  Jersey  (common, in  some  cases  caus- 
ing heavy  loss),  Pennsylvania,  Indiana  (considerable  damage),  and  California 
(.55^  loss,  affecting  the  winter  crop  in  Orange  and  San  Diego  Counties  - 
Milbrath),  ■   ■  '  . 

Anthracnose  caused  by  Colletotrichum  nigrum  E.  (&  H.  -  1%   loss  in  West 
Virginia. 

leaf  blifiht  caused  by  Cercospora  sp.  -  Palmetto,  Florida,  (jagger). 

Bacterial  spot  (Bacterium  vesica torium  Doidge).  Sherbakoff  reports 
the  ''bacterial  warty  leaf  spot"  reported  from  Texas-  by  Heald  and  V/olf  and  by 
himself  frorr:  Florida  as  causing  slight  damage  in  Tennessee  in  1921.  Gardner 
reports  the  production  of  typical  lesions  on  pepper  with  pure  cultures  from 
tomato.   For  discussion  of  probable  relationships  see  Gardner,  Max  VV.  and 
James  3.  Kendrick.  Bacterial  spot  of  tomato.  Jour.  Agr.  Res.  21:  123-15&* 
April  15,  1921.  (Cf.  also  Takimoto,  Seito.   Togarashi  no  saikinbyS  (A  bac- 
terial disease  of  red  pepper).  Byochu-gai  Zasshi  (Jour.  Plant  Prot.  8:  5IO- 
511.  1921). 

Sclerotium  blight,  (Sclerotium  rolfsii  Saco.)  was  locally  severe  in 
South  C~'rolina. 

Root  rot  and  wilt,  caused  by  Fusarium  sp.   The  former  trouble  was  re- 
ported as  doing  1%   damage  at  Chattanooga,  Tennessee  (Sherbakoff);   and  wilt 
on  pimentos  was  reported  from  Orange  County,  California,  doing  ^%  damage. 
<Milbrath). 

Macrosporium  fruit  rot  -  Arizona  (^C^o  damage  in  one  field). 

Daroping-off  due  to  RhfzoctoniG  sp.,  Botrytis  sp.,  and  Sclerotinia 
libertiana  Pckl.  was  serious  in  Connecticut. 

Rhizoctonia  rot  -  New  Jersey  (serious  in  a  fev/  cases),  Pennsylvania. 

Bacterial  wilt,  caused  by  Bacterium  solanacearum  EFS  -  Pennsylvania 
(on  long  red  cayenne  pepper  at  Freeland  -  V.'eiss),  Texas  (Kinney  Courlty). 

Nematode  in^-jury,  Heterodera  radicicola  (Greef)  Mull.,  v/as  common  on 
eggplant  and  peppers,  Freeland,  Pennsylvania,  (v/eiss). 

Leaf  fall,  cause  unknovm,  was  serious  in  some  cases  in  New  Jersey. 

Suns c a Id  did  considerable  damage  in  Indiana. 
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Crov/il;  and  stalk  rot^  caused  by  Phytophthora  sp.,  was  reported  from  Penn- 
sylvania ,-.3  first  appearing  /iU5Ust  13  in  Philadelphia  County,  causing  20% 
daiiat^e  in  one  -ield.  a   rot  sinvilar  as  far  as  aspect  is  concerned  is  described 
by   Sherbakoff,  but  is  tentatively  attributed  by  hira  to  Phytophthora  terrestria 
He  makes  the  follovdng  str.tenent  concerning  the  disease  in  Tennessees 

"Phytophthora  rot,  closely  associated  in  place  and  etiology, 
in  the  field  v/ith  buckeye  rot  of  tortiatoes,  had  been  observed  in  a 
few  fields,  in  one  case  killing  about  75^^  oi'  the  plants.   The  evi- 
dence at  hand  indicates  that  the  disease  is  very  common  in  the  state, 
especially  in  the  western  part--  I  believe  that  the  disease  is  the 
chief  factor  of  failure  of  rhubarb  culture  in  the  entire  southeast, 
undoubtedly  so  in  Florida  and  Tennessee."   (See  also  PI.  Dis.  3ul. 
5;  102.   Sept.  I3,  I921). 

Antaracnose  caused  by  Cj3^]yA^totjJLc_huj^  erv/.npcnE  3acc.  -  very  severe  in 
Barbour  County,  •est  Virginia  in  Septeriber. 

Leaf  spot  caused  by  Phyllosticta  sp.  -  Center  County,  Pennsylvania. 

Leaf  spot  caused  by  Ascochyta  rhei  Ell.  fc  Ev.  -.  of  considerable  im- 
portance at  Indianapolis,  first  appearing  May  20  on  leaf  and  petiole. 


SALSIFY 

V/hite  rust  caused  by  Albugo  tragopogonis  Pers.  -  New  York  (very  common), 
Kansas  (at  Sedgwick). 

Rust  caused  by  Puccinia  tragopogi  (Pers.)  Cda.  -  Idaho. 
PoT.'dery  mildew  vms  found  in  Doniphan  County,  Kansas,  August  8. 


^PIIIACH 


Downy  mildey/  caused  by  peronospora  effusa  Rabenh.  was  reported  as 
serious  in  Indiana  greenhouses  in  March;  as  very  prevalent  in  Texas,  causing 
15%  reduction  in  yield;  as  very  severe  in  Imperial,  Los  Angeles,  and  Sacra- 
mento Counties,  California,  causing  lOOf^   infection  in  the  Imperial  Valley 
and  a  155^  reduction  in  yield  for  the  state.  Milbrath  reports  as  follows  on 
I.lay  4: 

"During  the  season  of  1920-21  there  were  about  80O  acres  of 
spinach  in  the  Imperial  Valley.  On  December  30»  about  'jOfc   of  the 
acreage  had  been  plowed  under  on  account  of  mildew,   I  found  the 
disease  in  all  fields  to  an  extent  of  ^Ofc   severe  infection.   Owing 
to  the  disease  and  poor  market,  shipments  were  few,  and  a  small  out- 
let v/as  found  through  a  cannery  in  3an  Diego.   Today's  report  shows 
a  total  of  J,G   cars  shipped  from  the'  v;hole  state  during  the  season, 
in  contrast  with  275  cars  last  season.   Of  the  3^  oars  I  knov/  of, 
12  were  shipped  from  the  Valley,  vi'dcre   3OO  were  expected." 

Anthracnose  caused  by  Collctotrichum  spinaciae  £.  &.   H-  -  unimportant 
in  Texas. 


414  SPINACH  -  Diseases 

Rust  caused  by  Uromyces  fabae  (Pers.)  DeBy*  -  was  reported  by  Fields 
as  present  in  Alameda  County,  California,  and  probably  in  3an  Mateo  County 
also. 

Leaf  rust  caused  by  Puccinia  subnitens  Diet.  -  Clemenceau,  Arizona. 

Mosaic  (cause  unknov/nJ  -  unimportant  in  Indiana,  locally  important  in 
Illinois,  first  report  of  the  disease;   lOC^o  in  one  field  in  Minnesota; 
severe  in  California,  controlling  factor  in  the  El  Monte  district.  (See  also 
Smith,  Loren  3,  Notes  on  spinach  breeding.  Amer.  Kort.  Soc.  Proc  I7: 
14^-155/  and  Smith,  L.  B.  Breeding  mosaic  resistant  spinach  and  notes  on 
malnutrition.  Virginia  Ti-uck  Exp.  Sta.  Bui.  3l/32:  I37-I6O,  Ap./je-  192O 
(1921)). 

Crov/n  rot  caused  by  Phytophthora  sp.  -  Indiana  (destroyed  5^^"  o^  "the 
plants  in  one  patch  at  Lafayette,  under  Skinner  irrigation;  first  noted  June 
21;  high  temperatures  probably  favored  the  fungus). 

,'Vilt  caused  by  ?usarium  sp.  -  Idaho  (of  no  great  importance,  found  in 
the  Levviston  district). 

Damping-off  caused  by  Pythium  debaryanum  Hesse  v;as  causing  slight  in- 
jury to  young  seedlings  in  the  field  at  Highv/ood,  Connecticut,  April  11. 

Root  knot  caused  by  Heterodcra  radicicola  (Grecf )  Kiill.  -  Elkhart 
County,  Indiana,  September  9. 

Malnutrition  (See  Smith,  L.  B.   1.  c.  under  mosaic). 

Annua lism  (running  to  seed)  -  western  ',/ashington  (very  prevalent; 
probably  due  to  nutritional  and  climatic  conditions  ~  Prank). 


3V/I3S  CHARD 

Leaf  spot  caused  by  Cercospora  beticola  Sacc  -  unimportant  in  Vv'est 
Virginia,  Texas,  and  Colorado. 

Rust  caused  by  Uromyces  betae  (Pers.)  Lev.  -  South  San  Francisco  and 
Colma  districts,  California  (i7.  S.  Fields). 
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Po reword 

The  summary  of  ti\e  diseases  of   forest  and  shade   trees,   ornamental  and 
niscellaneous  plants  has  been  prepared  by  utilising  the   following   sources  of  infor- 
nation:      (l)   collaborators   (2)    specialists  in  the  offices  of  Porest  Pathology  and 
Blister  Rust  Control  (3)   articles  in  botanical  journals  and   (4)   special  reporters. 
In  the   case  of  the  last  tv/o   groups  initials  have  been  used  in  place  of  the   full 
name  of  the  reporter.     A  list  of  collaborators  is   given  on  the  opposite  page-     The 
rvames  of  the   special  reporters  are  as  follows: 
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JLS  »  John  L.    Sheldon 
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HET  =  H.   E.   Turley 
CAW  «  C.    A.   V/eigel 
F.V     »  Freeman  V/eiss 
SMZ  =  S.  U.   Zeller 


4.1 6 

A  general  summation  of   the   distribution  arid  prevalence   in  the  United  State 
oi'   tliC   disieases  of  the  hosts  mentioned  in  this    s-oumary  has  been  made  inrpos^ible 
due   to   the   lack  of   the  necessary  data.      Therefore  it  is  necessary  to  isaxe   the 
information  in  list  form  v;itli  here  ard   there   a  fe^7  scattered  .general  notes.      Data 
have  been  taken  from  reports;  of  past  ;rears  in  the   case  of  the  Coniferae  and  cer- 
tain of  tlie   ornamental  hosts, 

IIo   doubt  a  great  many  of   the    diseases  listed  in  the    following  pages  are 
nation-wide  in  their   distribution,   but  owing   to  lack  of  attention  by  pathologists 
in  general  to   the   diseases  of  these  plant  groups,    definite  data  are  not  available 
for  surnniarizing . 

This  past   season  an  effort  has  been  made  to  gather  more   detailed  informa- 
tion on  certain  important  conifers.      A  fe\^  reporters  responded  m.oct  helpfully. 
Later  it  is  hoped  to   do   t];e    same   with  certain  important  hardv/oods  used  either  for 
economic   or  ornamental  puiposes. 

V/ith  the  grovdng  realization  of  the  value  of  our  trees  and  ornamental 
plants  may  there  also  be  impi'essed  upon  the  mind  the  neoes:;ity  of  protecting  these 
groups  of  hosts  from  disease  havoc.  Duxing  1^21  the  olimatological  phenomena 
were  -unusual  v/ith  regard  to  rainfall  and  temperature.  The  v/eather  for  1921  and 
the  temperature  by  months  has  been  surriarized  in  Plant  Disease  Bulletin  Supplement 
20.  Since  the  grovdng  realisation  of  mieteorological  effects  upon  trees  and  orna- 
mental plants  is  increasing,  it  is  hoped  that  more  attention  '..ill  be  paid  to  this 
phase  of  pathology. 

Soil  conditions  play   an  important  role  also   in  shade  tree  and  ornam.ental 
plant  health,      as  it  so  often  happens  that  transplanting  s  are  made  to   situations  that| 
are  wliolly  unfavorable   for  growth. 

An  effort  has  been  m,ade   to  present  a  more  complete  list  of  references 
pertaining   to   the  diseases  of  plants  given-  in  this   sumiaary. 

The    authority   for  the   scientific  names  of  the    forest  trees  of  the  United 
States  has  been  George  E.    Sudworth's   "Check  List  of  the   Forest  Trees  of  the 
United  States."      Scientific  names  of  all  other   trees  have  been  taken  from  Bailey's, 
'■Standard  Cyclopedia  of   Horticulture." 

The  follov;ing  report  on  meteorological  effects  in  the   pacific  Northv;est 
has  been  prepared  by  J.    S.   Boyce,    Office  of  Forest  Pathology: 

V'inter  Injury:      The  winter  of  1919-I92O  in  the  region  v/est  of   the    summit 
of   the  Cascade  Llountains   was  characterized  by  a  long  period  of  drouth  and  unprece- 
dented lev.-   tumperatures.      The   results  were  apparent  in  the    spring  and   summer  of 

1920  v;hen  the   injury  became  apparent  on  trees  and   shrubs  .      Large  ornamental  chest-l 
nut  trees    (Oastanea  dentata )   v;ere  killed  outright,    especially  in  the   neighborhood  I 
of  Oregon  City.      Even  the   native   species  did  not  escape.      Dogwood   (Gornus 
nuttallii )   was  frequently  top  killed,  j 

Snow   and  Ice   Dama.£;e:      During  the  latter  part  of  Hovember  and  early   Decenbei 

1921  a  snow  and  ice   storm  of  unusual  severity   swept  tjrirough  the   gorge  of  the 
Columbia  River.      Considerable  damage  v/as  caused  to   the  hardwoods  by  branches  and 
tops  breaking  under  the   heavy  load  of  snow   and  ice,   and   to   second  growth  conifers 
by  brealiing  of  the  tops.      Douglas  fir    suffered  considerably.      However,    the   area  of  i 
dam.age  is  not  extensive. 

":ind  Damage;      On  Januarj'   29,    I92I  a  wind  storm  swept  the   west  coast  of 
Washington  and   extended  inward  for  .about  100  miles.      At  Grays   Harbor  the  v/ind     '  * " 
reached  a  recorded  velocity   of  over  I4O  miles  per  hour  before  the   instrument  was 
wrecked.      It  has  been  estimated  that  more   tiian    six  billion  feet  board  measure  of 
merchantable    timber  was  blov/n  down  by  this    storm.,    most  of  v/hich  cannot  be   salvage 
and  becomes   a  total  loss. 

A  cruise  of  a  portion  of  the  area  this  past  sumiier  by  the   U.    S.   Forest    , 
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Service  shows. a  total  loss  of  l4-4^-.  and  the  relative  damage  by  species. 

Species  Per  cent 

Douglas  fir  (pseudotsuga  taxifolia) 6.1 

VJestern  hemlock  (Tsuga  heterophylla) l8 .9 

Silver  fir  (Abies  amabilis) 16.7 

VJestern  red  cedar  (Thuja  plicata) 6.2 

Sitka  spruce  (Picea  sitchensis) 9  -" 

Naturally  the  shallow  rooted  hemlock  arjd  silver  fir,  and  to  a  lesser 
degree  spruce,  suffered  most  severely.   Sound  trees  were  uprooted  by  the  force  of 
the  vand.  The  excessive  winter  rainfall  previous  to  the  storm  favored  this  by 
softening  the  soil.  Trees  vdth  butt  rot  caused  by  the  velvet  top  fungus  (Polyporus 
schv/einitzii )  were  usually  broken  ofY  from  the  ground  level  to  a  height  of  I5  feet. 

Dr.  J.  H.  Paull  has  ably  presented  some  forest  problems  he  finds  existent 
in  Ontario  which  can  well  be  applied  to  our  forests  also.  Therefore,  herewith 
is  copied  some  of  his  remarks  from  "Some  problems  of  forest  pathology  in  Ontario. 
Jour.  Forestry  20:  67-7O.  Jan.  1^22. 

"Buttrots  constitute  the  outstanding  destructive  agencies 
at  work  in  our  Ontario  forests.  No  forest  is  exempt,  and  every 
mature  stand  becomes  more  and  more  susceptible  with  increasing 
age.  The  time  inevitably  comes  when  they  bring  about  an  acceler- 
ated loss  of  stumpage  values  through  deterioration.  They  are 
also  responsible  for  most  v/indfalls  and  consequently  for  the  vast 
amounts  of  debris  that  litter  the  floors  of  our  forests,  afford- 
ing a  limitless  supply  of  highly  combustible  wasted  materials. 
And  finally  butt  rots  are  dominant  influences  in  relation  to  the 
succession  of  cover  types  in  unregulated  forests.  Fortunately 
they  are  almost  altogether  restricted  to  mature  or  suppressed 
timber;  young  trees  are  practically  immune.  This  fact  greatly 
simplifies  the  problem  of  control.  Plainly  butt  rot  problems 
will  be  very  largely  solved  in  the  administration  of  any  good 
policy  of  forest  management. 

"One  of  the  unexpected  drav/backs  encountered  in  investiga- 
ting butt  rots  has  been  the  lack  of  information  on  even  the 
identity  of  the  causal  organisms.  This  applies  especially  to  the 
larger  number  of  butt  rots  of  conifers.  Balsam  rots  may  be  cited 
as  an  extreme  case;  though  several  types  occur  in  living  balsam^ 
trees,  nobody  as  yet,  so  far  as  the  literature  shows,  has  definitely, 
established  a  connection  with  a  specific  causal  factor  in  any 
single  case.  To  help  meet  this  situation  investigations  were 
begun  two  years  ago,  ard  are  nov;  being  carried  on  vdth  fruitful 
results.   The  methods  employed  are  those  so  successfully  used  in 
cultural  diagnostic  studies  of  bacteria. 

"But  there  are  other  fundamental  problems  of  even  greater 
importance  calling  for  solution,  such  for  example  as  the  rate  of 
progress  of  butt  rot  infestations,  the  relation  of  butt  diseases 
to  the  age  of  the  host  species,  to  the  specific  resistance  of  the 
host  and  to  environmental  faotorc.  .^d  here  we  would  include  such 
topics  as  coil  characters,  crowding,  mixed  stands,  and  climate,. 
all  of  which  have  a  direct  bearing  en  the  relation  of  butt  dis- 
eases to  yield  and  hence  to  the  question  of  the  right  time  of 
harvesting.  The  solution  of  these  problems  will  demand  time, 
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patience,  and  a  force  of  trained  investigators,  but  the  results 
attained  v;ill  "be  of  the  greatest  value  in  the   administration  of  omt 
forests  of  today  and  tomorrov/." 


DISEASES  OF  COITIFE'RS 


ARBCRVITAE  (Thuja  occidentalis) 
piplodia  sp. 

Alabama  (j?C) 

•  Keithia  thujina  Durand 
Vir  g ini a ,   i .' i  sco  n  sin 

Leptosphaeria  sp. 
Pennsylvania 


Recurvaria  thu.jaella  Kearf . 
New  York   (JFC) 

Septobasidium  sp . 

iJorth  Carolina   (JFC) 

Root  rot  cnused  by  ai:f/'avorable 
cultural  conditions 
New  York 


l.>acrospor3.uri  sp. 
Indiana   (jFC) 

My CO sphaerella  sp . 

Pennsylvania,  Alabama 

Pei:  talozaia  conig.ena  L^v. 
I- 'Minnesota 

Pestalozzia  funerea  Desm. 

Virginia,  North  Carolina,  Mississippi 

Pertalozzia  sp. 
Alabama  (JFC) 


Lea3^sCQrch 

New  York,  Nebraska 

V/jnter  in.jury 

Maine,  Ohio,  Minnesota,  Iowa 

Dieback  caused  by  lack  of  soil 
moisture 
Pennsylvania 

Tip-dying,  cause  undetermined 
New  Jersey 


(JFCj 


Phoma  thu.iana  Thttm. 

Nev/  Jersey    (JFG) ,    I.'ichigan   (JFC) 


ARBOKVITAE,   CHINESE  (Thuja  orientalis) 
Nursery  blight  caused  by  Phoma  sp. 

Pennsylvania,    Illinois,    lov/a,    Nebraska,    and  Kansas 

Ghlorosite,    cause  undetermined 

Kansas 

V^inter  injury 
Kansas 


-DAR,  INCENSE  (Libocedrus  decurrens) 
Heartwood  rot  caused  by  Pelyporus  oinarus  Hedge. 
Oregon  -  Jackson  (JSE) 

VJidespread  throughout  range  of  host  and  causing  losses  up  to  ^0%   or  more  in 
overmature  stands.   (JSE' 
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Incense  oeclar  rupt  caused  by.  C-ymno sporangium  blasdaleanum  (D.&  K.)  Kern 
Oregon 

This  disease  is  characterized  by  the  formation  of  conspicuous,  compact 
witches'  brooms.   Individual  sprays  may  be  killed  outright.   Swell- 
ings on  the  limbs  or  the  bole  sometimes  result  from  infection.  The 
disease  is  widespread  throughout  the  range  of  the  incense  cedar  and 
where  severe  greatly  retards  the  grov/th  of  the  host.  (JSB) 

Stigma tea  sequoiae  (Cke.  &  Hk.)  Sacc,  is  found  on  living  leaves  of  incense  cedar 
in  California  and  southern  Oregon  rather  frequently.  Weakly,  if  at 
all  parasitic  and  causing  no  apparent  injury  to  the  host.   (JSB) 

CEDAR,  RED  (Thuja  plicata) 

Stringy  butt  rot  caused  by  Fori  a  weirii  Ilurr. 

V/ashington  -  occasional;  causes  small  amount  of  cull,  decay  only  in  heart- 
wood  and  confined  to  stump  butt  log.  (JSB) 

Buttrot  of  heartv/OQd,  cause  undetermined 
V'ashington  (JSB) 

The  decay  closely  resembles  that  caused  in  other  species  by  Polyporus 
sohweinitsii .   Common  in  V/asl^.ington  and  probably  also  in  Oregon; 
causes  a  small  amount  o,f  cull.  (JGB) 

Leaf  blight  caused  by  Hendej-jpnia  .thyoii^  Cke.  A  EH'. 
Oregon  (JSB)  -  Flare,  of  no  economic  importance. 

Cedar  leaf-blight  caused  by  Keithia  thu.j ina  Durand  '. 
Washington,  Oregon  -  (JSB) 

Common  throughout  range  of  the  host,  principally  attacks  small  trees  and 
v/hen  severely  attacked  the  trees  from  a  distance  look  as  though  they 
had  been  scorched  by  fire,  the  disease  also   retards  the  growth  of 
infected  trees,  but  exact  figures  on  loss  increment  are  not  yet 
available.  (JSB) 

■PIR,  SILVER  (Abies  amabilis) 

Needle  cast  caused  by  Lophodermium  nervisequium  Hart. 

Oregon  -  causes  premature  shedding  of  older  needles.   (JSB) 

Fir-fireweed  rust  caused  by  pucoiniastrum  pustulatum  (Pers.)  Diet. 
V/ashington  -  occasional,  on  needles  of  the  season.   (JSB) 

?ir-blueberry  rust  caused  by  Cal.-^ptospora  columnaris  (Alb.  &  Schw.)  Kilihn 
V/ashington  (JSB)  .   .  .   . 

Mistletoe  caused  by  ]>azoumofskya  occidfantalis  abietina  (Engelm.)  Goville 
Oregon  '  ■  '    ' 

PIR,  BALSAi,!  (Abies  balsamea)   ,-/""   '       ■  . 

?ir -blueberry  rust  caused  by  Caly^tospora  columnaris  (Alb.  &  Schv/.)  KiUhn 

Pennsylvania  -  very  local  in  central  part  of  state,  infected  leaves  die  and 
fall  off.   (LOO) 

Fir-chickweed  rust  caused  by  Melampsorella  elatina  (Alb.  (3:  3chw.)  Arth.  ■=  M. 
cerastii  (H.  Mart.)  Schroet. 
\7isconsin 
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Fir- fern  rust  caused  by  Uredinopsis  mirabilis   (Pk.)   Magn. 
V.'i  scon  sin 

Fir  rhoma    (Phoma  sp . ) 
New  York 

Tv/jg  tliglit,    cause  unknown 

Fdchigan 

V/itches  broom,  cause  unknov-Ti 
Michigan 


FIR,  WHITE  (Abies  concolor)  |j 

otringy  bro'.m  rot  caused  by  Echinqdontium  tinctoriurT!  Ell.  <."•  Ev. 
Idaho  -  gentral  and  cotTiiiion  throughout  state,  severe. 
Oregon  -  Ealcer  (^vhitney,  Oct.  20,  I92O);  Grant  (Bates,  Oct.  lA,  I92O) 

Klamath  (Bly,  Nov.  15 ;  Odessa,  Sept.  L^;  ReGreation,  Sept.  13)  and 
Wasco  (Dufur,  Oct.  3,  Friend,  Sept.  21)  Counties.   Stringy  brown 
rot  of  the  heartv;ood  caused  by  the  Indian  paint  fundus  results  in 
enormous  loss  in  merchantable  tinber.   The  decay  is  widespread 
throughout  the  range  of  the  host,  but  the  stands  in  the  Klamath  Lake 
region  and  in  eastern  Oregon  are  severely  affected.  A  cruising  rule 
in  the  Blue  Mountains  of  the  eastern  part  of  the  state  is  to  con- 
sider eill  trees  over  18  inches  in  diameter  at  breast  height  as 
worthless  and  cull  all  smaller  trees  25/o.   An  investigation  was  con- 
ducted on  the  Crater  National  Forest  on  the  stringy  brown  rot  during 
'.vhich  it  was  found  that  44^  °^  ^-^■^  ^^^^   infections  entered  through 
fire  scars.   (JoB) 

Ileedle  cast  caused  by  Lophode rr.iui?.  nervisequiuiri  Hart. 

Ore'gon  -  Eaker  (Vvhitney,  Oct.  23",  I92O) ,  Grant  (Bates,  Oct.  lA  1920) 

Klamath.   Very  corrimon  attacking  the  older  needles  and  varying  greatly 
in  severity,  not  only  in  different  localities,  but  on  individuals 
in  the  came  locality,  mostly  on  saplings  and  small  poles.   This 
disease  causes  a  prematwe  death  and  shedding  of  the  older  needles. 
The  increment  of  infected  trees  is  reduced  more  or  less,  depending 
on  severity  and  continuity  of  attack.  (JSB) 

Fir  needle  cast  caused  by  Phacidiuni  infestans  Karst. 
Oregon  -  rare,  not  irrioortant.  (JSF) 

Fir -blueberry  rust  caused  by  Calyptospora  columnaris .   (Alb.  5;  Schv;.)  K^n 
The  two  observations  reported  are  Peridermium  ornamentale  Arth. 

considered  by  some  to  be  the  aecia  of  C.  colurnnaris-  (J5£) 
Oregon  -  on  needles  of  the  season.   (JSE) 


Witches  broom  caused 
Oregon  -  reduces 


by  Razoumofskya  occidental is  abietina  Englm.  Coville 
increment  of  infected  trees.  (JSB) 


FIR,  LOV/LAI©  v. •HUE  (Abies  grandis) 

Stringy  brown  rot  caused  by  Echinodontium  tinctorium  Lll.  "■   Ev, 
\.'ashington,  Oregon  -  (JSB) 
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Probably  occurs  throughout  the   range  of  the  host,    causes  considerable  loss 
in  matui'c  timber.      (JSB) 

Rot  caused  by  ?onie s   officinalis   Fr. 

Oregon  -  not  unconiri.on  in  the  Ooast  Range  of  the  v/estern  part  of   state. 

Red-brown  sanwood  rot  caused  by   Feme s  pinicola   (Fr-)    Oke. 
Washington   (JSE) 

Oregon  -  very  common  on   fallen  logs   in  v;estern  Oregon. 
Poxind     oocasionally  on  living  trees;    of   little   economic  importance.    (JSB) 

VJliite  root   rot  caused  ^oy  Pol.yporus  dryadeus   Fr. 

'Vashington  -  found  on  a  living   tree,    rare,    not  economically  irriportant.    (JSE) 
Oregon  -  one   specimen  collected;    the  tree  was  apparently   living. 

Fir-willo'.v   rust  caused  by  Me  lamp  so  ra  arctica  Rostr. 
Oregon  -   rare,    of  no   inportance.      (JSB) 

V.'itches  broom  caused  by  Ruzounof  gkya  occidental  is  abietjna   (Bn;;jelm.)   Coville 
V/ashington   (JSB) 

Yellov;  witches  broom  caused  by  l.IelarfiT'Sorella  elatina   (Alb.    T  Schw.)   Arth. 
Oregon  -   rare;    of  no   importance;    a  caeoma  which   seems  to  belong  here  has 
been  found  on  needles  of  the   season.    (JSB) 

Mattinp,  caused  by   Herpotrichia  nigra  Hart. 
Idaho. 

This  disease  has  been  reported  as  doing  great  damage  in  Europe  by 
killing  and  matting  the  leaves  of  Abies . 

Yellov/    root  rot  caused  by  Sparassis  radicata  V/eir 
Oregon  -  observed  once. 

Sooty  mold  caused  by  Dimerosooriuni   sp . 
V/ashin^ton   (JS3) 

Occasional  throughout  range  of  host,    of  no   economic   inportance     ay^-arently 
little  or  not  at  all   injurious  to   the   hosr,    on  older  needles.    ^JSB) 

Cladosporium  ep. 

Idaho  -  1915;   P&rhaps  saprophytic  only.      (JFC) 

Needle  cast  caused  by    Lpphodermium  nervisequium  Hart. 
Oregon   (JSB) 

Comir.on  tliroughout   tlie   range  of   the   host,    causes  premature,  shedding   of  older 
needles.      (JSB) 

Fir-Fire'-veed  rust  caused  by  Fucciniastrum  pustulatura.    (Ptrs.)    Diet. 
Idaho 

V,"ashington  -  widespread  in  v/estern  part  of   state,    of  little  economic 
importance,    kills  needles  of  the   season.      (JSB) 

Pir~Athyrium  rust  caused  by   Uredinopsis  oopelandi   Syd. 
^.'aphington  -  rare.      (JSE) 


422 


v-.r-r. 


fern  rust  oaused  by  Uredinopsis  ::iira"bilis  (Pk.)  Magn. 


".Vashii:;gtcn.   (JSE) 
Oregon.  (JSb) 

Conmion  throughout  the    range  of  the   host,   on  needles  of   the    previous 
£ea?.on  v/hich  are  killed,,    injury   to  host  is   slight.      (JSB) 

r 

PIR,    AIPI^IE   (Abies  lasiocarpa 

i.Iatting_  caused  by  Herpotrichia   sp . 
Idaho 

Yello'.v  vrj^tches  broon  caused  by  i:ela.rrrosorella  elatina   (Alb.   d:  ochw.)   Arth. 
Utali 


PIR,    RED   (Abies  magnifica) 

"■■/itches  broon  caused  by  Razou':iofsIc','-a  cccidentalis   abietina    (Lngelm.)   Coville 
Oregon 

California  -   in  the  I!t.    -^hasta  region  of  northern  California   this  mistletoe: 
causes  the  v'itches  brooK  of  red  fir;    infected  branches  are  commonly 
killed  by  the  parasite;    impossible    to  estimate  aggregate  damage, 
but  on  tiie  v/hole  not  serious.      (JS5) 

PLR,    IJOBLS   (Abies  nobilis)  | 

V/itches^  broon  caused  by  Razctoir.ofckya  occidentalis   abietina    (Engelni.)    Ooville 
Oregon 

■■< 

PIR;    GlvlCT-i   (Aries   sliastensis) 

Str  inf-y  brov/n  heartv/ood  rot  caused  by  Zc  hi  nodo  tit  iuni  tine  tor  iiir-i  Lll .    '■  Lv. 
Oregon 
California  -  most  prevalent  in  lit.    Chac-ta  region  of  the    northem  part 

of   state.      (JSP) 
Qccas-ional  throughout   range  of   the   host,    email   ar.:ount  of   loss   caused.    (JSB) 

PIR   (Abies   spp.) 

vTitche s  broom,    oau::;e  unknovrn  . 
V/asIiingtcn 

Cladorrooriuiu  sp . 

"Rl^ode   Island    (JPC) 

Gytospora  pinaatri   Pi- . 
'.Ti  seen  sin   (JPO) 

Pur.icocoura  abietinum   (Kart./   Prill- ft  Del.   =   (Fhoma  abietina  Kart.) 
Ke'vv   Hanpshire    (JPC) 

liacrosoorium   sp.    or  Alternaria   sp. 
Indiana   (JPC; 

restalozi^ia  sp. 

District  of  Columbia   (JPG) 
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Brown  root  and  butt  rot  zs.u^za  "by  Fones  annosus  Fr. 

Oregon  -   infrequent  in  v.-estern  part  of   state  on  fallen  logs  and  upturned 
roots  of   fallen  trees. 

Rot  caused  by  Traraetes  carnea  V/ettst. 

Oregon  -   the  most  ccmmon  wood-destroying  forms  on  fallen  /ibies  spp,    in 
western  Oregon. 

Rot  oaused  by  Polyporus  fissus  Berk. 

One  of  the  cornraon  v;ood  destroying  forms  found  on  down  logs  in  v/estern 
V/ashington  and   Oregon.    (SMZ) 

Red-brovm   root  and  butt  rot  caused  by  Polyporus  schweinitzii  Fr. 

Comnon  in  v;estern  "ashington  and  Oregon,  but  no   special  survey  has  been 
made.    (SmZ). 

DOUGLAS   FIR   (pseudotsuga  taxifolia) 

The   loss  through  decay  in  stands  of  Douglas  fir   in  the  Pacific  Northwest 

is.  very   large   according    to  Dr.   J.    S.    Eoyce,    Forest  Patliologist,    Office 
of  Forest  Pathology.      He  states  that,  ip  certain  cases,  the   cull  figure 
maj'  reach  ^0%  or  more  and  that  a  loss  of  20^  in  overnature  stands 
is  the  rule  rather  than  the  exception.      It  is  only  in  young   stands 
of   second  growth  that  Douglas  fir  is  relatively  sound. 

Dr.   Boyce  also  states:      "Pour   species  of  wood  destroying  fungi 
are   responsible   for   all  but  an  infinitesimal  portion  of   the   decay 
found  in  Douglas  fir  and  these  fungi  are  very  widespread.     They  are 
the  ririg   scale  fungus   (Trametes  pini'   (There)    Pr.)   causing  decay  knov/n 
as  conk  rot  which   extends  throughout   the   tree,    the   velvet  top  fvingus 
(Polyporus  schv/einitzii  Pr . )   causing  red-brovm  butt  rot  usually 
confined  to  the  stump  and  butt  log,   the  quinine  fUngus    ( Fome s  laricis 
(Jacq.)   Murr.)    causing  brov^  trunk  rot  vv'hich  extends  throughout  the 
tree,   and  the  rose  colored  Pomes   (Pomes  roseus]    (Alb.  i?-.  Schw.)   Cke . ) 
causing  yellow-bro^m .  top  rot  commonly  foiujid  in  the   upper  portion  of 
the  bole  or  in  the   top.      Of  these,    conk  rot   causes  by  far  the    greatest 
loss.      Measurements  of  I70  rnature,   merchantable  trees  shov/ed  a  total 
loss  from,  decay   of  45  P®^  cent  distributed  as  follows:    conk  rot,   39 
per   cent;    red-brown  butt  rot,   2.5  per  cent;   brov/n  trunk  rot,   2  per   cent 
and  yellovz-bro'.vn  top  rot,    I.5  per  cent.      In  western  V/ashington  and 
Oregon  fiongi   cause  losses  of   from  20  to  ^0%  or  more  of  the  merchantable 
timber  in  over  mature   stands." 

Conk  rot  caused  by  Trametes  pini   (Brot.)    Fr. 
V/ashington   (jSB) 
Oregon  (J5B) 
The  most  common  fungus  destructive  to  merchantable  timber  in  western  Oregon. 

Red-brown  butt-rot  caused  by  Polyporus  sch»veinitzii   Pr . 
V'ashington    (JSB) 
Oregon   (JSE) 
Commonly  found  but  not   such  a  serious  factor   as  Trametes  pini.    (SmZ.) 
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Brcv/n  trunk  rot  caused  bv   Fomes  officinalis  ?r 


V'asiiington.    (JSe) 
Oregon    (JSB) 
Occasionally  found. 

Yfellov^brov/n  top  rot  caured  by   Foiries  roseus   (Alb.    and  Schv;.)   Cke. 

Dr.    S.   li.    Zeller   says  that  the   European  form  is   seldom  found  but  that  a 

thin  form  which  he   is  calling  Trametes  carnea  is  the  most  common 

fungus  found  on  fallen  logs  in  western  Oregon. 
Oregon   (JSP) 

ITeedle  bli^,ht  caused  by  phacidium   sp . 

Ore^jon  -   occasional,    retards   grov/th  of  young  trees-     Ref.   Jour.   Agr.    Res.: 
10,  No.  2,  p.  39.      (jsp.) 

'.'/itches  brooni  caused  by   Rasounofskya  douRlasii    (En^^eln.)    Kuntze 

Oregon   (jSE) 

Dr.  Eoyce  reports  that  false  mistletoe  is  serious  but  that  fortunately  it 
does  not  occur  in  the  typical  rain  forests  v;est  of  the  Cascade 
LIountEiinE  and  north  of  the  Umpqua-Rogue  River  divide,  and  he  con- 
tinues, "but  it  is  very  frequent  in  southern  and  eastern  Oregon  and 
eastern  V/ashington.   Infected  trees  develop  enormous  brooES,  in  many 
cases  the  entire  crown  of  large  trees  becomes  a  huge  witches  broom. 
Mature  trees  nay  be  killed  and  the  rate  of  grov/th  of  infected  trees 
is  much  reduced." 

Rust  caused  by  Me lamp so ra  albertensis  Arth. 

Oregon  -  eastern  part  of  state,  occasional  occurrence.  (JSB) 
California  -  northern  section  of  state,  occasional  occurrence.  (JSE) 
lleedles  of  the  season  are  attaciced  but  the  resulting  injury  to  the  host  is 
very  slight,  normally  found  on  small  saplings.  (JSB) 

Phomopsis  disease  caused  by  Phomopsis  pseudotsugae  Wilson 

Reported  as  occurring  in  Englaixl  ard  Scotland  where  the  disease  attacks 

steras  and  branches,  causing  swelling  above  affected  area,  cracking  of 
bark  or  around  edge  of  canker,  girdling  branch  and  causing  death.  In 
some  cases  the  effect  is  very  similar  to  Botrytis  attack.  Mention  of 
this  disease  is  made  at  this  time  in  hopes  that  all  interested  in 
diseases  of  conifers  will  keep  an  open  eye  for  any  indication  of  this 
disease  in  the  United  States.   Following  are  two  references: 

Acock,  !'.  L.  A  Phomopsis  disease  of  Douglas  fir.   Gardiner's 
Chronicle  III,  S^:  45,  Jan.  22,  192I,  llo .  I778. 

Vi'ilson,  Malcolm.   The  diseases  of  the  Douglas  fir.   Trans. 
Royal  Scot.  Arboricult.  Soc,  35:  77-78.   Sept.  I92I. 

Sap  rot  caused  by  Fomes  pinicola  (?r.  )  Cke . 
'••■aching  ton. 

Polype ruE  volvatus  Pk. 

Idaho  -  severe. 

"Although  this  is  not  usually  regarded  as  a  tree  disease  in  any  of  the 
general  textg ,  states  Dr.  Henry  Schmitz  of  the  Forestry  College, 
University  of  Idaho,  "it  is  my  opinion  that  it  is  one  of  the  most 


.1 


425 

important.      Field  observations   tend  to  indicate  that  the  fungus 
comes  in  after  trees  have  been  injured  by  fire.     The  fungus  seems 
to  be   parasitic,    killing  the  bark,    cambium  and  sapwcod.      I  have 
observed  fruiting  bodies  of   this    fungus   in  trees  having  a   green 
healthy  foliage  and  on  trees  which  have  evidently  been  killed  by  the 
fungus.      This  fungus  would  bear  further  investigation." 

Sparassis   radio at&  V/eir 

laontana,    Ida^io,   v:ashington,   and  Oregon.   .  . 

Needle  blir.ht  caused  by   an  undetermined  fungus  of   the   Stictidaceae 
I'ontana  ar^i   Idaho. 

Meruliosa  caused  by  Meruliose  umericanus  Burt  and  M.   brassicae  folius    Schw, 
Oregon  -   ratlier  common  in  vJestern  part  of  state. 

These   two   fungi   evidently   do   considei:*able  damage   in  dimension  timbers, 
both  in  the   natural   stands  and  in   structures.    (SMZ) 

^Damping  off  (cause  unknovm) 

California  -  often  rather  serious  in   seed  beds,    acid  treatment    seems   to 
give  good  protection.    (V-^0 

Iteteorological  effects 

California  -  cold  vdnds  or  quick  climatic  changes  in   spring  often  cause 
death  of  new   grov/th  twigs  and  leaders.    (\iU) 

Smoke  poisoning 

California  -  This  host   is  quite  sensitive  to  coal   smoke    in  cities;    in 
San  Francisco   and  vicinity  marry   trees  have  died  from  this.    (^M) 

MLOCK  (Tsuga  canadensis) 
Twi^  blight  caused  by  Cenangium  balsameum  var.   abietiB  Pk. 

Pennsylvania  -  On  recently  killed   suppressed  hemlocks,   not  known  certainly 
to  be   a  parasite.      (LCO) 

Lsaf  cone   and   tv/ig  rust  caused  by  I.lelairpsora  abietis  canadensis    (Pari. )    Ludwig 
Pennsylvania  -  Almost  entirely  absent  on  trees  v;here   it  was  rather  abundant 
in  1920.      (LOO) 
Wisconsin 

Leaf  rust  caused  by  Pucclniastrum  myrtilli   (Schum.)   Arth.    =   (Ffcridermium 
Peckii   Tlium.  ) 
Pennsylvania  -  central  part  of   state;    on  an  occasional   leaf  only  as  first 
observed  June  23  when   aecia  were   just  bursting   in  two  parallel   rows 
on   the   lower   surface.      Vaccinium  abundant   in  the   locality  where   rust 
was  found  on  needles.      (LCO) 

Ganoderma  tsugae  Murr.    =    (Femes  tiaugae    (Murr.)    Sacc.) 
Massachusetts    (JFC) 

Periderrrdum  sp. 

North  Carolina,   V/isconsin. 


426 

HEI,!LOCK,   V.'ESTLRN  (Truga' htterophylla) 

Stringy  'brov.'n  rot  caused  by   Echinodontium  tinctorium  Ell.   &  Ev. 
wachin^i'ton   (jSB) 

Cregon  -   a  resupinatc  forrr.  occasionally   found 
This   rot  of  the   heartv/ood  appeared  to  te    the  most  destructive  decay   of 

hemlock  in  the   Pacific  Horthwest  and   is  probably  widespread  through- 
out the  range   of  the  host.       (JSB) 

Heart  rot  caused  by   Trametes  pini    (Brot. )    Fr. 
V»a;:hinc7,ton  -  not  uncommon^      TJSB) 
Ore:\:on  -   infrequently  observed. 

Sulphur  he_2£t  rot  caused  by  Polyporus   sulphur eus    (Bull.)    Fr. 

\;ashin£tcn   (JSB) 

Root  and  butt  rot  caused  by   Femes  annosus    (Fr.)   Cke. 

Washington  -   occasional,    apparently  causes  little   loss.    (jSB) 

S.   I.'.    Zeller  notes  its  occurrence  in  the  Pacific  Coast  Range  as  infrequent. 

Red-brown  sapwood  rot  caused  by   Fonie s  pinicola  Fr .  ■ 

V'ashington  -   occasional,    resulting  loss  minor.    (JSE) 

This   fundus  commonly   occurs  on  dead  trees  but   is   som.etimes  found  causing 

decay  of  living   trees.    (J2b) 
Mot  uncommon  on  standing  hemlock  and  a  real  factor  in  decay  of   fallen 

logs.    (Si,:z) 

Rust  caused  by  Gaeoma  dubium  Ludv/ig 
V*ashington   (JSB) 

Sooty  mold  caused  by   Dime  rasp  orium  sp . 

IVashington  -  occasional  throughout   range   of  host,    apparently  causes  no 
injury,    or  if  it  does  it  is  very   slight.    (jSB) 

U'itches  broom  caused  by  Razoum.ofskya  tsugensis  Rosend. 
V/ashington,    Oregon.    (JSB) 
The   false  m.istletoe  causes  pronounced  witches  brooms  which    reduces   the 

increment  of   the  host.     Not  severe   in  western  V'ashingtcn  and  Oregon. ( 

KEl/'LCCK,   MCUIITAIN   (Tsuga  mertensiana) 

Black  felt~blight  caused  by  Herpotrichia  nigra  Hart. 
Oregon    (jSB) 

KEMLOCK   (Tsuga   spp  .  ) 
Pestalozzia   sp. 
Mew  Jersey 

Stysanus   sp . 

V/est  Virginia    (JFC) 

Scorch  caused  by  weather   conditions 
Connecticut 
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■UTflPER,    SOUTHERN  RED  (Juniperus  barbadensis) 
Nurcery  blight  caui;cd  by  Phoma  sp. 

Rtportcd  found  in  Pennsylvania,    Illinois,    Iowa,    Nebraska,    and   Kansas. 

UKIPER,    Hw'ARP  (juniperuE  comriunic) 

Juniper  needle  cast  caused  by  Lophodermium  .juniperinuin   (Pr.)    de  Not. 
'./aching, ton,    Oregon.    (JSB) 

In  the  instanotis  of   these  findings  the  fungus  v/as  only  weakly  if  at  all 
parasitic.    (J£B) 

Rust  caused  by  Gy mno spo rang ium   sp. 
Nev/  Hampshire    (jFC) 

JNirER   (juniperus  comrriunis  depressa) 
Rust  caused  by  Gymno st)orangium  clavipes  Cke.  &.  Pk. 
VJi  scon  sin 

Rust  caused  by  Gymno sporangium  davisii  Kern 
V/i  scon  sin 

Rust  caused  by  Gynmo sporangium  clavariao forme   (Jacq.)   EC. 
Wisconsin 

IJNIPER  (Juniperus  communis    sibirica) 
Hut sery  blight  caused  by  Phoma   sp. 

Pennsylvania,    Illinois,   Iowa,   Nebraska,  and  Kansas. 

ImiPER,   V'ESTERIT  (w^unipcrus  occiden talis) 
H^iart  rot  caused  by  Pomes   .iuniperinus  Sohrenk 
Oregon   (jSB) 
Probably  occurs  throughout   the  range  of   the  host.      This   f\ingu3  causes  a 

great  deal  of  decay  v/hich  causes  considerable    loss  when  the  trees  are 
worked  up  for  posts  or  pencil  stocks.    (JSE) 

Sooty  mold  caused  by  Torula  sp. 
Oregon   (JSB) 
Probably  occurs  thjroughout   the  range  of  the  host.   Altiiough  this   fUngus  was 

found   growing   on  the   resin  from  the   glandular  pits  of  the    scale-like 

leaves  it  apparently  '.vas  causing  no  injury.    (jSB) 

Leafless  true  mistletoe  -   Phoradendron  li,:atum  Trclease 
Oregon  -  occasionally   found.    (JSB) 

jTitches  brooms  caused  by  Gymno  spo  rangium  kernianum  Bethel 
Oregon   (JSB) 

Sometimes  found.     Causes  a  broom  formation  v;hich   i?  dense,    compact  and  often 
globose  in   shape.    (JSB) 
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JUNIPER  (juniperuE  pachyphloea) 

Rust  caused  c-y  ■>,^.no sporanfiiura   pracilcns   (Pk.)    Kern  5-.  Bethel 

Now  Ivi&xico 
Nursery  fall  {jit  caused  by  Phoi^a  sp. 

Found  in  Pfcnnfylvania;    lilincr.E;    lo^.m,    Ileci-ac-ka,,    and   Kan<?,ar 
JUNIPER   (JuniperuE  pro strata) 

liurser;  blight  caused  "by  Phoma   sp. 

Pound  in  Pennsylvania,    Illinoic,    Iowa,    Nebraska,    and  Kansas. 


JUNIPER,    ROCKY  MOUNTAIN   (juniporus  scopulorura) 

Pust  caused  by   Oy inno g po r an g jura  .juvenc scene   Kern 

Utah . 

Rust  caused  by   Gymno sporangium  nelsoni  Arth. 
Utah 

Nursery  bli^t  caused  by  Phoma.    sp. 
Kansas 


JUNIPER   (Juniperus    sibcrica) 

Ru:Ht  caused  by   Gyrano  sporanf^iu.r.  .juniper inum   (L. )   Iviart. 
Utah 


JUNIPER   (juniperus  utahensis) 

Rust  caused  by  Gyinno apo r anr. ium  inconspicuun  Kern 

Ut.-h 

Rust  caused  t}^  Gymno spo rant^ium  nulsoni  Arth.  ■  ■ 

Utah 

JUNIPER   (juniperus  virf^iniana) 

Dothidea  sphaeroidea  Cke .  .  .   ■  ' 

Louisiana 

Rust  caused  by  Gymno  spor  anrium  rermlnalc    (Schv/.)   Kern  =   ( Gymno  sp  or  an  raum 
clavip^gs    Gkc .   <>•  Pk . ) 
Found  in  Nev;  York,    Pennsylvania,   and  lov/a. 

Rust  caused  by  Gymno  cp  or  an  .--^iuiri   ;  lobo  suim  Farl. 

Reported  in  Massachusetts,   Peraisylvania,  West  Vii-^inia,   Wisco.'isin,   Minnesota 
lov/a,   Kansas,    and  North  Dakota. 

Rust  caused  by  Gymno  spor  an  r.ium   .iunipcri-vir.sinianae  Schw.   =   (Gymno  sporan,r,ium 
macropus  Lk.) 
Reported  from  Pennsylvania,   New  Jersey,    Virginia,   7/est  Virginia,   Georgia, 

Alabama,   V-'isconsin,   Minnesota,    Iowa,    Nebraska,    South  Dakota,    ond 

Montana . 

Rust  caused  by  Gymno  spor  an  r;  ium  .juvenesoens  Kern 
V.'i  scons  in 
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Rust  cauEcd  by   Gvnino spo ran^ium  spp. 

Massachusetts    (JI^C),    New  Jersey    (JFC),    Maryland,   \.'est  Virginia,    North 
Carolina,    Iowa,    North  Daicota,    South  Dakota,    and  lion  tana   (JFC). 

Kui^sery  blight  caused  by  Phoma  sp . 

Pennsylvania,    Illinois,    Minnesota,    Iowa,    Nebraska,    and   Kansas. 

Root  rot  cr.usfcd  by  Polyporus  purpureas  Fr. 

Icv;a 

Sphaeropsis   .juniper i  Pk. 
Ne-./  York   (JFC) 

I.Acrosporium   sp . 
Kansas   (JFC) 

Foines  annosus   Fr. 

District  of  Columbia   (JFC) 

Cytospora  sp . 

Llassachusetts   (o^FG) 

Diplodia   sp. 

Pennsylvania 

Chlorosis  -  ncn  parasitic 
Kansas 

Vr'intt^r   injury 

Kansas 

Nursery  blight  -  undeter.-riined 

Nebraska  end  Kansas 

Heart  rot  -  undeterrrdned 
Maryland 

Root  rot  -  undetermined 
Alabama  (jFC) 

JU^^[PER   (Juniperus  spp.) 

Rusts  caused  by   Gvrr:ncsporan;^ium  botryapites    (Schw.)    Kern 

Massachusetts.    Rhode  Island,    Connecticut,    New  Jersey,   Peruisylvania  and 
Alabama 

GymnosporanAJun  clavariae forme   (Jacq.)    DC. 
Vermont  and  f/dchigan 

Gyranosporanr.iunt  ,;erminalfc   (Schv/.)    Kern  =    (Gyr.nosporan.^  iun  clavipes    Cke .   &.  Pk.) 
Connecticut  (JL&) 
Pennsylvania    (Ci;S) 
South  Carolina  -   caused  come   damage  to   ornamental  cedars  near  headquarters, 

Camp  Jackson. 
Reported  in  previous  years  from  New  York,   New  Jersey,    Pennsylvania   and  lov/a 
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LARCH  (Lai-i:c   lai^icina) 

Larch  willov;  rust  caused  by  Melampsora  bigelo\7ii  Thiim. 
v/isccnsin   (JJD)  - 

Lai-ch-birch   rust  caused  by  ln<. lamp r, o r i d i urn  betulinum   (Pers.)    Kleb. 
Wisconsin    (JJD) 

K&artWQod  rot  caused  by  Trainetes  pini    (Brot.)    Fr. 
Minnesota 

L\RCH,   T/ESTERN   (Larix   occidtntalis ) 

Brov/n  trunk  rot   caused  by   Fomes  officinalis  Fr. 
Oregon   (JSB) 
probably  distributed  over  ran^.e  of  host  and   causinr:  considerable   loss.    (JSB, 

Red  brown  ht^artwpod  butt  rot  caused  by  Pplyporus  Gchwcinitzii  Fr . 
Orc£:on   (JSB) 
Probably  distributed  throui^hout   ran,;e   cf   the   host.    (JSB) 

HeartWQod   rot  caused  by  Traraetes  pini    (Brot.)    Fr . 
OreGOn    (jSB) 
Probably   found  throughout  ran^^e  of  the   host.    (JSE) 

Needle   cast  caused  by  Hvpoderniclla  laricis  Tub. 
Oregon   (J3p) 
Small  trees  are   sonietimes  almost  defoliated. 

Lg^rch  fflis tiptoe   caused  by   Raaoumofskya  laricis  Piper 

Idaho  -  moderately   important,    very   common  on  larch  in  certain  sections  of 
the  Payette   Lake  region. 

Oregon   (JSB) 

The  mistletoe  is  widespread.     It  causes  large  witches'   brooms   v/hicJi  may 
ultimately  result  in  the  death  of   the    tree.      The   rate  cf   grov/th  is 
greatly   reduced  and  many   trees  are  deformed  by   this  disease.    (JSB) 

Needle  bliftht  caused  by   Lophoderiri:ium  laricinurri  Duby 
Idaho 

VJashington 

Yello'/v  root  rot  caused  by   Sparagsis  radio  at  a  V/eir 

Ocoui-s  in  yiontana.    Idaho,   7,'ashington,    ard  Oregon.    . 

LIRCH  (Larix  spp. ) 

Canker   caused  bj'-   Dasyschypha  willkoa:iii   Hart. 
Michigan 


Parchment  pore  fUngus  rot  caused  by  Pclystictus  pe rgainenus  Fr. 
Minnesota 

Valsa  abietis  ?r. 
Ohio 
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phornopsis  pi-'fcudotsuj-g 

Wilson,    Malcoln.      .-  new  recorded  disease  on  Japanese   larch.      IVans.    R. 
Gcott.   Arbor.    Sec   53:   73-74.      September  1^2 1. 

Meria  laricis  Vuill. 

Hiley,   \: .    E-      The   larch  needle-cast  funcus.      Quart.   Journ.   For.    1^: 
57"^2.    illus.   pi.    Jan.    1^2 1.   Ko.    1.      Literature   cited:    p.    62, 

Gy uino spo ran ;.:i uin  .-:,lobosum  Farl. 
Conr.t-cticat   (JLS) 
I.:inneGota 

Reported  previously   froa  Connecticut,    Nev/  York,    Virginia,   'west  Virginia, 
Mississippi,    Texas,    Oklal^oma,    and  Karisas. 

Gymno spor anpiui:;  .iunioeri-vir.ginianae   Gchw .    =   ( Gymno sporangium  rnacropus   Lk . ) 
Connecticut   (JLb) ,    Pennsylvania,    Maryland   (JFG),    Virt^inia    (Ji'C) , 

Ohio  -   considerable   in   sone  localities,    the  disease  ic   recognized 
to  be   confined  to   southern  Ohio   (RCT),    and  Idnnesota. 
Reports   to  Plant   Disease  Survej'   in  previous  years   from  Massachusetts, 
Connecticut,    Nev;  Jersey,   Nev/  York,    Pennsylvania,    Delaware,   West 
Virginia,    South  Carolina,    Alabama,    Okl ah oir.a,    Ohio,    Illinois, 
J.'innesota,    lov/a..    Nebraska,    and   Kansas. 

Gyinno  spo  ran.?,  iun  nelsonii   Arth. 
Utah 

* 

Gymno  sp  or  an  g  iuri  nidus-avis  Thaxt. 

Pound  in  Massachusetts,  llew  York,   and  IJebr^iSka. 

Gynmo  spor an giu::3  SPF« 

Massachusetts,    Colorado. 

Slight  caused  by  Pestalozzia  funerea  Desm. 
Illinois 

Blight  caused  by  Pestalozzia  sp. 
Michigan 

I'ursen'  blight  caused  by  Phor.ia  sp. 

Rhode  Island,   Pennsylvania,    (JFC) 

Indiana  -   I0C&.I,   noderate  an^ount  of  damage.    (P!ET) 

VHm    (Pinus   attenuata) 

LodgeT)ole  pine  r.istletoe    caused  by   Razou.n'.ofskya   ainericana   (Wutt.)    Kuntse 
Reported  fro.-r.  Oregon 

PIKE,   AUSTRi;>II   (Pinus  austriaca) 
Rust  caused  by  Cronartiurn   sp. 

Ohio,   Nebraska 

Cancer   caused  by  IJectria   oucurbitula  £acc. 

Iftnnsylvania  ~   local,    severe;    a  n'omber  of   trees  on   an  estate  badly 
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damaged.    (OliS) 

Tv-'ig  bli;rat  caused  by  Phygulospora   cydoniae  Arnaud 
Connecticut 

Dietacl:  caused  by  Diplodia  sp. 
JTev;  Jersey 

Winttr   in,iui-y  and  killing 
Gcrnecticut     Kansas 

Eli^rht  -  cause  unknown  f; 

Pennsylvania  -   Pernhill  Park,    Germantov/n ,    Philadelphia,    June   6,    about  one 
third  of  a  planting  of  young  ;>.ustrian  pine  were  affected,    the 
youn^  leav&s  had  a  burnt  appearance.    (AI.:)  i 

I'lacrosporiui:!  sp.  | 

!-'ev/  Jersey   (jr-C)  | 

'.t 

l/^f  CO  sohaer  ell  a  tulasnci  Jaca.  - 

llevr  JerEoy    (JFC) 

Thelephora  laciniata  Pers.  I 

Riiode   Island    (J?G)  ^ 

FIFE,    LC^aEPCLl--   (Pinus  contorta)  .; 

Bro'.vn  trunK  rot  of   tl.e  heart  \^ood  caused  by   Pomes  officinalis   Fr.    =  Fonr-es 

luricis    (Jacq.;   Murr. 
Oregon   (jSr;) 
Probably  found  throuj^hout  ranre  of  host,    aggregate  loss   small,    (J£3) 

Red  bro\,'n  butt  rot  of  the   heartv;ood  caused  by  Polyporus    schv/einitzii   Fr. 

Ore sen   (JSE) 
Probably  found  thrGu::hcut  ran.,e   of  host.      Infected  trees  are  often  broken 
off  near  the    ground  level  by  v.lnd,    aggregate   loss  fcinall.    (JSB) 

Rust  caust^d  by  CrcnartixjuT:  £'^-l<ib.rurv.   (Pi-:-)    Hedge.   &   long 

lda]:0 

Y/e stern  pine    rail   ru^  t  caused  by  Cronartiur.  harknessii    (ivioore)  l^'einecke 
Washington  -  San  Juan  Island   ('^I.[2,) 

Oregon  -  both   galls  a^,d  cia'-^ll  v/itohes  brcons   are  fcrr.td  as   the    result  of 
infection  betv/een  Lnigrant  Can;p  and   Sucrait.    (JSE) 

Fusiform  galls  caused  by   Gronartiu:::   fil-i;Tientosun   (Pk.)    Hedge.   <?•-  Long 
Oregon  -   occasional    (JoE^; 

Probably  occurs  throughout   range  of  host  but  not   as  destructive  as 
C.    harknessii    (JSP) 

Rust  caused  by  Cronartium  pyri forme    (Pk.)    Hedge.   ^-  Long 
Lion  tan  a 

Pvust  cau'ocd  by  Cronartium  corap teniae   Arth. 

Nev;  Hampshire 


433 

Needle  cast  caused  by  Lophodermium  pi;iastri  (Schrad.)  Chev. 
Oregon  (JSB) 

Causes  premature  shedding  of  infected  nefedlts  and  reduces  increment  of 
heavily  infested  trees.  Very  widespread.   (jSB) 

Needle  blight  caused  by  Hypoderma  sp. 

Oregon  -  infected  needles  die.  (JSB) 

Blight  caused  by  Kecpfcokia  coulteri  (Pk.)  Sacc. 
Oregon  (jSB) 

Found  only  at  high  elevations.   Twigs  and  small  branches  near  ground  die, 
due  to  death  of  needles.   (J£B) 

Lodgepole  pine  mistletoe  caused  by  Razoumofskya  americana  (llutt.)  Kuntze 

Washington  -  quite  common  on  Movmt  Constitution,  Oroas  Island,  as  well  as 

on  eastern  slopes  of  the  Olympic  Mountains.  (SMZ) 
Oregon  (jSB) 
Throughout  range  of  host,  widespread  and  does  considerable  damage,  causing 

the  formation  of  huge  witches  brooms  on  trees  attacked  and  greatly 

reduces  their  rate  cf  grov/th.   (JSB) 

PINE,  JACK  (Pinus  divaricata) 

Rust  caused  by  Cronartium  cerebrum  (Pk.)  Hedge.  &  Long 
I'linne  sota 

Cronartium  comp teniae  Arth. 
Minnesota 

Cronartium  pyriforme  (Pk.)  Hedge.  &  Long 
Minnesota 

Peridermium  sp. 
V/isconsin 

Parchment  pore  fundus  rot  caused  by  Poly stic tun  perRamenus  Fr. 
Minnesota 

Needle  cast  caused  by  Lophodermium  sp. 
Minnesota,  Vfisccnsin 

Root  gall  caus ed  by  Fusarium  ?  ( sp . ) 
Nebraska 

Blight,  cause  undetermined 
Nebraska 

Rusts  caused  by  Cronartitun  cerebrum  (Pk.)  Hedge.  &  Long 
Mississippi 

Caeoma  strobilina  Arth. 
Mississippi 

Colecsporium  ipomoeae  (Schw.)  Burr. 
Georgia 
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Hustj-   caused  "by"  Coleosporium  solidaginis   (Schw.)    Thtlm. 
Dela'vVcire  -  cornrnon-,   Mississippi. 

Oolcospo viun!   terebinthinacfcae    (Schv/.)   Arth. 


PliTL,    L"~^:^UQE   (Pinus    -labru) 

Rust  caused  by  Ptrider-./iiurn  r.iinutur.i  KedgG.;^   Hunt' 
riwrida 

PIIIE,    SUG'-Jl  (Pinus  lanbtrticns) 

Needle   oa::t.  caus^jd  by   Lophodermium  pinastrj    (Schrad.)   Chev. 
Oregon   (J5e) 

Oomaon  on  needles  found  on  the   groiind    and  occasionally   is  weakly  parasitic. 
(JSB) 

I;-erulius  brussicaefolius   Lch;/.  '•.....  ,      ,  ; 

Oregon  ''...■ 

Dampin, ,  off  probably  caused  by  Py  thiu)-n  dcbary.xnun  Hussc 
Galifornia  -  very  bad  in  nurseries.    (Vdi) 

PII^E;    SWISS   (Pinus  ir.ontana  var.    ;nughus) 

Pust  caused  by  Gronartiur.i  comptoniae  j^rth. 
I  lev;  Ksap  shire 

FIT-IE,   Vz-ESTEPi:  ".•KITE   (Pinus  raonticola) 

VHiito  pine  blister  r us t  caused  by  Cronartiuni  ribioqla   Fischer 

This  disease  was  found  in  the  Pacific  Porthwest  in  the  fall  of  1^21 .      This 
is  the  first  tiirx;   tlie   disease  has  been  found  in  the  Y.'est.      It  has 
been   found  at   stvoral  points  in  the  Puget  Sound  Region  of  V.'ashington 
confined   to   the   cultivated  black-  currant   (Rices  ni/^ruin)  ,    and   two 
infected  eastern  ^vhite  pines    (Pjmus   strobus)    were  located  in  a 
•nursery  at  Mt.   Vernon,   '.'/ashington.      This   is   the   first  serious  epidenii( 
forest  tree  disease   tliat  has  appeared  on  the   Pacific  Coast.      Unless 
this   rust  can  be   eradicated  or  properly  controlled,    the   futtire  of 
the  comriiercially  valuable  viestern  v/hite  pine    and   sugar  pine  becomes 
very  uncertain.      (jSB) 
More  detailed  infonriation  on  this  disease   is   given  under  Pinus  strobus. 

Blue   stain  caused  by  Cer:^to.'-3 tome  11a  nilifera   (?r,)   V/int. 

Vj'estem  v/hite  pine  is  extremely  susceptible  to  blue  stain  of  the  sapv/ood 
when  dried  even  under  the  best  conditions,  provided  climatic  condi- 
tions are  suitable  for  development  of.  the  fungxis;  v/r;.rm  days  with  high 
huraidity  promote  staining.  Can  be  prevented  by  immediate Idln  drying. 
(JSB) 
Reported  also  frora  Idaho. 

Sparassis  radicata  V.'eir 

Reported  in  Ilontana,    Idaho,   Washington,   and  Oregon. 
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PINE,    BISHOP    (Pinus  muricata) 

Gall  fungus,"  probably   Pfcridermium  harkncssii  Moore  Am.   Auct. 

California   -   in  native   stands  and  plantations  along  coast.    (V/I-l) 

PBUi;,   ILiRITIME   (l-inus  pinaster) 

A  plantation  of  this    species  at  3hico,    California  has  been  dying   from  ont   end 

for   several  years.     This  may   be  due    to  climatic   influences  but   it  lool;c  more 
like  a  root  disease  such  as  affects  "Les  Landes"  district  in  France.     Mo 
evidence  of  disease  is   apparent  above   ground,    but   all   the   trees   in  one  half 
of  ihu  plantation  have  died.      The   trees  are  25   to  30  years  old.    •    (Wm) 

iPII!E,    LOIIGLEa?   (Pinus   palustris) 
'  Biilt  caused  by  Coleosporiani  laciniari^e  /^rth. 
Florida 

PINE,    BULL  FINE   (Pinus  ponderosa) 

This  species  is  relati.vely  sound  and  free  from  decay.  It  is  rarely  that  the 
loss  in  a  stand  v/ill  amount  to  more  than  tv/o  percent  from  all  species  of 
v;ood  destroying  fungi.      (JSB) 

Heart  rot  caused  by    Fomes  officinalis   Fr. 

Oregon  -   this   rot  may   extend   throughout  the    heartwood.    (J£B. 
Distributed  throughout  range  of  host.    (JS3) 

Red  rot  caused  by   Trarsetes  pint    (Brot.)    Fr . 
Oregon   (JSB) 
Distributed  throughout   range  of  host,    also  known  as  rirtg   scale  rot.    (JSB) 

Red  brov.'n  butt  rot  caused  by  Polyporus  sohweinitzii   Pr . 
Oregon   (jSB) 
Distributed  throu^out  rang©  of  host.    (JSB) 

Western  pine   gall    rust  caused  by  Cronartjum  harlmessii    (Moore)   Ileinecke 
'."ashington,    Oregon   (JSB) 
Causes  galls  and   amall  v/itches  brooms   on  infected   trees.      Occasional 

throughout  range  of  host,    kills  infected  trees  or  branches  thereof 

and  retards   growth.      (JSB) 

Pine-  COT.andra  rust  caused  by   Oronartiu.'n  py riforine    (Pk.)    Hedge   &   Long 
Montana,    Oregon   (JSB),    California 
Kills  young  trees.      This    rust  is  locally  destructive  but,    due   to   the  fact 

that   the  alternate  host     Cotnandra  is  not  vddespread,    the   total  datrage 
is  small. 

■  ?^"^   rust  caused  by  Cronartium  comptoniae  Arth. 
Nev;  L'anpshire,   Michigan,-   I.Iinnesota. 

■  Pine   rust  caused  by   Cronartjum  cerebrum   (Pk.)    Hedge.    <?-.  Long 
Pennsylvania  -   Greenwood  Furnace,    Huntingdon  County,    a  large  gall  G  inches 

in  diameter,    found  near  the   base  of   a  western  ycllov;  pine  in  a  pine 
plantation.    (LCO) 
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-li^^.^i?  '^(^^"t-,  and  v.'itches  Id  rooms  causad  "by  Ilyoodfcrna  deformans  V'eir 
Oregon    [J SB) 

Needle   cast  caused  by   Lophodcrniiuin  pinastri   (Schrad.)   Chev. 

Oregon   (JSB) 

DistributL.d  throughout  range  of  host.  May  vary  from  a  v/eak  to  quite  strong 
parasitic  funguE.   Tht  variation  depends  on  climatic  conditions  and 
also  on  tliC  individual  susceptibility  of  infected  trees.   Causes 
premature  shedding  of  infected  needles,  attacks  older  needles.   In- 
crement of  infected  trees  reduced.   (JSB) 

Pacific  Slope  yellct?  pine  mistletoe  -  Razoumofskya  campylopoda  (Engelm. )  Piper 
Oregon  (jSp) 
This  mistletoe  is  widespread.   It  is  a  serious  parasite.   Huge  v/itches 

brooms  and  distorted  trunks  commonly  result  in  large  trees  while 

many  seedlings  and  saplings  are  badly  deformed  or  killed  outright. 

The  growth  of  infected  trees  is  reduced  in  varying  degrees,  depending 

on  the  severity  of  infection.  (jSB) 

G anker  caused  by  Cenangium  piniphilum  V'eir  ^ 

Montana  -  western  part 
Idaho  -  Lake  region  of  northern  part  of  state,  of  considerable  importance 

on  trees  5~25  years  or  older,  thrives  best  in  moist,  dense  stands, 

v/hcre  reproduction  is  overcrowded, 
^v'ashington  -  eastern  section  of  state. 

Vieir,  James  R.  Cenangium  piniphilum  n.  sp.  an  undescribed  canker  forming 
fungus  on  Pinus  ponderosa  and  ?.  contcrta.  Phytopath .  11:  294^296. 
July  1921. 

Seedling  blight  caused  by  Cladosporium  he rbarum  Lie. 
Nebraska 

Damping  off  caused  by  Fusariun  sp. 
Ne'.v  Jersey 
District  of  Columbia 

Peridearmium  sp . 
Ohio 

Discosia  sp . 
Nebraska 

Polyporus  volvatus  pK. 
Idaho  -  severe 

Winter  killing 

New  Mexico  (j?C) 


PINE,  YELLOW  (pinus  ponderosa  soopulorum) 

Hust  caused  by  Cronartium  cerebrum  (pk.)  Hedge.  &.   Long 

Nebraska 


II 
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PINE,    TABLE  :.!OUNTAIN  (Pinus  pxingcns) 

Ruet  caused  by  Cronartiufii  pyriformc    (Ph.)    Kodgc.   &   Long  =   (C.      Comandrae  Pk.) 
Pennsylvania  -  Charttroak,    Huntin^^don  County,    May   "^0,    I92I,    found  once   on 
a  branch  of  a  I3  or   20  year  old  tree;   was  fruiting  on  day  found. (LOO) 

PINE,    :.;0]^^EREY   (Pinus   radiata) 

Rust  probably  caused  by  CronartiT,u7i  haricnessii    (Moore)   Meinecko 

California  -  seriously  affected  vdth  a  gall   fungus  in  native  stands  and 
plantations  along  the  California  coast.    (V/M) 

?II<TE,    RED  (Pinus  resinosa) 

Leaf  cast  caused  by   Lophodermiun  pinastri    (Schrad.)   Chev. 
Ivlinne  sot  a 

Red-brown  sapwpod  rot  caused  by  Fomcs  pinicola    (Pr.)    C.kc. 
Minnesota 

Pecky  wood   rot  caused  by  'frame tes  pini    (Brot.)    Fr. 
Minnesota 

Dampin^-of f  crused  by  Pythium  debaryanum  Hesse 
Minnesota 

Seedling  blight  caused  by  Rhi^potonia   sp. 
Ivinnesota 

pitch  pine  blister  rust  caused  by  Coleosporium  delicatuluin    (Arth  .   &■   Kern) 
Hedge,   a  Long 
Vermont 

Needle   rust  caused  by  Coleosporium  solidaginis    (Schw.)    Thilm. 
Ve  rr.ont 

Blister  ruct  caused  by  Cronartium  comptoniae  Arth. 
New  Hc^ip shire 

•IWE,  FITCH  (Pinus  rigida) 

Rusts  paused  by  Coleosporium  laciniarjae  Arth. 
Kew  Jersey 

Coleosporium  solid aj^inis    ( Schv/ , )    Thilim . 
Connecticut 

Cronartium  cerebrum  (Pk.)    Hedge.  &  Long 
Pennsylvania 

Cronartium  comptoniae   (Pk.)    Hedge.   ^  Long 

Occurs  in  New  Hampshire,    Vermont,    Massachusetts,    New  York,   and  New  Jersey. 
(JFC) 

Leaf  cast  caused  by  }^po derma  sp. 
Now  H:xipshire    (JFC) 
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Lugf  cast  caused  ty  Lophodermiuro  pinastri    (Sohrad.)   Chev. 
Rhode  Island 
Pennsylvania  -  Charteroak,    Huntingdon  County,    Jan,    '^0,   locally   severe, 

caused  yellowing   and  casting  of  leaves,    also  appeared  to  cause  injury 
and  death  to   entire   spur  branches  "before  leaves  reached  maturity,    so 
that  affected  leaves  were  much  stunted-      Leptostroma   sta^^t;  collected 
on  January  ^0  and  perfect  stage,   Kay  I909.    (LOO) 

Rust  caused  by  Peridermium   sp. 
Ohio 

Pestalozzia  funerea  Desrn. 
Massachusetts 

PII-IE,    SCOTCH  (Pinus   sylvestria) 

Rust  caused  by  Cronartium   comptoniae   (Arth.) 
Nev/  York,    Ohio 

Colletctrichum  sp. 

Ohio  -   severe  in  seed  beds,    kills  the    growin,,  point  of  seedlin;,    limited  to 
Lawrence  County  . 

Sphaeropsis  sp. 

Rhode  Island   (J^) 

Peridermium  sp. 
iviinnesota 


PINE,    LCBLOLLY   (Pinus  taeda) 

Rusts  caused  by  Goleosporium  laciniariae  Arth . 
Florida 

ColeosporiTini  solida.r.inis    ( Schw  . )   Thtln . 
New  Jersey 

Cronartium  cerebrum   (Pk.)    Hedcc.   «   Long 
Louisiana 

Cronartjum  comptoniae  Arth. 
New  Jersey,   Geort^ia 

PINE,    SCRUB   (Pinus  virginiana) 

Blister    rusts  caused  by  Cronartium  comptoniae  /a"th. 

Pennsylvania  -   Stone   Valley.      A  svirvey  of  a  small  area  rangino  in  ar,e  up  to 

30  years,    showed  22-l/2fc  infection.  (LOO) 

Goleosporium  helianthi    (Schw.)    Arth. 
South  Carolina 

Peridermium  sp. 

Delaware  -  most  common  in  Sussex  County,    very  abundant,    injures  trunk  and 
branch . 
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PINE,    '.'HITF.   (Pinus  strobus) 

White  pine-  blister  rust  caused  by  Cronartiun   ribicola   Fischer 

,  STATUS  OP  WHITE  PIIIE  BLISTER  RUST  CONTROL  III  1921-22 

1  •  (Prepared  by  S.    B.    Detwiler,    Office  of  Blister  Rust  Control) 

Eastern  United   States 

Severe  and  wide-spread  blister  rust  infection   took  place   in  I919  on 
white  pine   in  the  Nev;  England  States  and  New  York.      Since  it   requires  three 
years,    as  a  rule,    for  blister  rust  cankers  to   develop,    the  extent   of  this 
damage   first  cecarr.e  apparent  during   the   early   sumr.er  of  I92I.      Sample   plot 
studies  indicate  approximately  200  percent   increase   in  canker  production 
occurred  in  1919-      Infection  in  19^0  was  very  light.      As  a   result  of 
increasin..-^  damage,   much  interest  has  been  aroused  in  the  protection  of  pine 
woodlots   from  further   ravages  of   tJhe    disease.      Positive   evidence  is  now 
at  hand  that   systematic  work  in  destroyint;  wild  and   cviltivated  currant  and 
gooseberry  bushes  is  effective  in  checking   the   spread  of   the    rust  in  areas 
thus  treated.      Control  areas  cleared  of  the    secondary  hosts  of  the  blister 
rust  in  I91G  and  1918  no'-'  furnish  convincing  evidence  of  the    success  of 
local   control  measures. 

The   distance   to  'vhich   cui'rants  and  gooseberi'ies  must  be   removed  to 
safeguard  pine   stands  does  not  exceed  9^0  feet  under  average  conditions. 
Under  favorable  conditions,    no  commercial   damage  to  the  pines  vdll  result 
if  currants  are  destroyed  v/ithin  GoO  feet,    while  in  other  cases,    notably 
cultivated  black  currants,    the  bushes  must  be  removed  to  a  greater  distance 
than  900   feet.      The    sporidia  of  the  blister  rust  remain  alive  only  for   a 
few  minutes  after  they  are  blown  from  cui^r ant  or   gooseberry  leaves.     This, 
together  'vith   the  fact  that  currant  and   gooseberry  plants  are  less  difficult 
to   exterminate   than  m.ost  weeds,    are  the   cliief  factors  contributing   to  the 
success  of   local  control  of  the  blister  rust.      Cultivated  black  cui'rants 
are  the  most  heavily  infected  of  all  Ribes.      ihey  grov:  tall,   usually  are 
located  in  open   spaces  exposed  to  the   wind,    tht^^  have  a  large   leaf  surface 
and   retain  their    foliage  very  lute  in  the    season.      In   one   instance  I50 
black  currant  bushes  on  an  exposed  hill   top  infected  pines  to  a  distance 
of  1.7  miles,  v/hile  12   infected  black  currants  in  a  valley,    exceptionally 
well   screened,    caused  very   limited  infection  of  pine   and  for  only  a  few 
hundred  feet. 

In  I91G,    blister   rust  infection  was  found   generally  distributed  on 
Ribes  on  a  line   from  Gape  Cod  to   Lake  George  ard   northv.'ard  to   the  Canadian 
border.      From  I917  to  1921,    the  New  Englard   States,    Ne-r  York,   'Wisconsin, 
and  Minnesota  cooperated  v/i  tli  the   Bureau  of  Plant  Industry  in  developing 
practical  local  control  measxires.     Cooperation  between  the.'-e   states  ard 
the    Federal   ,_^ovemmient  is   continuing   for    tl.c  purpose  of   -^ecurin.j,  the 
widespread  application  of  control  m.easiures.      The  E'-ireau  of  Plant   Industry 
has  assigned  a  number  of  blister  rust  agents  to  v/ork  in  cooperation  with 
the   State   Forestry  Departments  and  the   State  Agricultural   Extension 
Divisions.      By  this  means,    pine   o\/ners  are   instructed  in  the   methods  of 
v/ork  and  the   cooperating  State  agency  assists  the  pine  owners  to  do  the 
work  effectively. 
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BLISTER  RUST.  COIITROL  DATA,    1921,    I'-I  INFECTED  LASTLRK  TERRITORY 


State 


No.  v/ild  and  cultivated 

Wo.  acres  cleared 

i'.vera^e 

currants  and  .^ooseberry 

of  wild  currant  C- 

cost  per 

bushes  destroyed. 

Aooseberry  bushes. 

acre 

Connecticvit 
llaine 

MaGsachusetts 
Kev/  Hanip shire 
Rhode  Island 
Vermont 
Kew  Yoric 
Minnesota 
Y/isGonsin 


TOTAL 


4i,47G 

57,012 

G37,249 

1,SG4,156 

Go/dG5 
730,557 

39,775 

4^7.093 
177047535" 


8,000 
156,221 

32,933 
137,827 

26.971 
6.319 

^  =  474 
589 


3057221 


vO.33 
.022 

.313 

•159 
.142 

2.  Wo 
.G75 

./I44 
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The  low  cost  of   control  work  in  i.'aine    is   duo  to   the   fact  that  in  tlie 
section  worked  vrild  currant  and  ►:,oose  terry  tu?hts  were  very  few  and  localized. 
Consequently  large  areas  were  eliminated  by  advance   r'Coutini; ,    as  ccntainin^;  no 
Ribes.      The   scouts  pulled  tlie  scattered  bushes  and  marked  the   Ribes  areas  for  crew 
work.      A  total  of  152,413  acres  were  eliminated  by   the   scouts  and  3,8o8  acres 
v/orked  by  the  crev/s.     The  per  acre  cost  for  scouting  was  only  1.2  cents  while   the 
crev;  work  cost  forty  cents  per  acre.      The  avera^^e  cost  for  the   whole    area  worked 
was  2.2  cents  per  acre. 

VJhite  pine  will   continue    to  be   a  profitable   crop  in   spite  of   the   ravat;es 
of  blister   rust,   because   its  value   is   so   ^jene rally  recOt;nized  that  pine   owners 
seldom  fail  to   act  when  informed  on  the  situation.      In  most  cases,   all  that  is 
necessary   is   to  take   the  pine  O'.vjier   into  his  v/oodlot,    shov;  him  blister  rust  infec- 
tion already  present,    teach  him  to  identify'  the  wild  currant  and    j^ooseberry  bushes, 
and  to   systematize  the   work  of  uprooting   them.     The  hi^  returns  from  the  white 
pine  gro^vth  are   sufficient  incentive  to  quick  action  when  the  owner  realizes  the 
rust  is  on  his  pine  or   nearby,   especially  when  he    can  be    shown  pines  7  to  I5 
inches  in  diameter  that  are  dead  or   (^'in^^  from  the   disease,  as  is  nov;  the   case  in 
a  number  of  localities. 

In  1921  the  blister  rust  v;an  fourid  in  Pennsylvania  on  currants  and  on 
native  pine  for  tixe   first  t3.rr.e  in  tl^is  St*ate.      The  disease  evidently  has   spread 
from  adjacent  infected  areas  in  Mew  York.     During  the   summer  of  1322,   pine  infec- 
tion has  also  been  found  in  four  localities  in  I'ichij.an. 
Western  United  States. 

The  most  important  development  of  the  year  v.'as  the  discovery  of  the  white 
pine  blister  rust  in  the  Pacific  Northwest.  The  ori{_,inal  discovery  of  the  rust  in 
the  VJest  was  made  in  the  Pall  of  I92I  by  Professor  J.  v:,  Eastham,  Provincial 
Plant  Pathologist  of  British  Ooluinbia.  This  was  on  cultivated  black  currants  at  | 
Vancouver,  B.  C  Later,  the  blister  rvist  v.-as  found  on  cultivated  black  currants  I 
at  fifteen  or  more  points  on  Vancouver  Islajid  and  the  mainland.  Professor  Easthamj 
found  diseased  cultivated  red  currants  and  cultivated  f^ooseberries  at  three  pointsj! 
in  British  Columbia  but  these  bushes  were  infected  very  lightly  and  were  ^^rown  in 
rows  iCT'iediately  adjacent  to  heavily  infected  black  currants.  An  importation  of 
about  one  tliousand  white  pine  seedlings  from  ?rance  to  Vancouver,  E.  0.  in  I9IO 
is  thought  to  be  the  original  source  of  infection.  This  importation  was  of  course, 
made  some  years  before  the  establishment  of  the  blister  rust  quarantine  in  Canada 
and  the  United  States.  In  November,  1921,  Dr.  Bethel  and  Mr.  Putnam,  of  the 
Eweau  of  Flant  Industt^' ,   found   cultivated  black  currants  infected  v/ith  white  pine 
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blister  rust  at  Sumas  City,   I'lt,    Vernon,    Everett,   and  Port  Townsend,  V/ashin^^ton. 
Later,   Mr.    L.    K.    Gooddin:,  of   the   Office  of  Blister  Rust  Control  also  found   two 
five-needle  pines  at  "It.    Vernon,    'Jashincton,  which  had  blister  rust  cankers  on 
L917  '-vood.      Infection  apparently  took  place  from  adjacent  cultivated  black  cur- 
rants . 

Previous    to   the   above   discoveries  this  disease  was  not  known   to  occur   in 
iny  place  in  I'orth  /jnerica  west  of  the    State  of    Minnesota.      Extensive   field   sur- 
reys  during  the   season  of   1922  have    shown   the  followin^-   facts: 

(1)  The   v;hite  pine  blister  rust  is  widespread   throurhcut   the   coast  pine 
belt  of  British  Columbia  on  both  pines  and  Ribes. 

(2)  'It  occurs  on  both  pines  and  Ribes  at  Revelstoke   and   Beaton  east  of 
the  dry  belt  in  British  Columbia,   but  has  not  been   found  on  any  host  plant 
nearer  than  a  hundred  miles  north  of  the   international  boundary  in   this 
region. 

(3)  Durinc  the    summer  of  1922  it  v/as found  on  Ribes  in  the    follov/inc 
counties  of  western  Washington ;      San  Juan,    Island,    wTiatcom,    Skagit,    King, 
Pierce,   Clallam,    Jefferson,   Kitsap,   Mason,    Grays  Harbor,   and  Pacific. 
The   number  of  localities  and  number  of   plants  per    species  is   as   follows: 

Places                                          Species  No .   plants 

1                                            G.    divaricata  1 

R.   bracteosum  94 

Cultivated  red  I5 

106                                            R.   nigrum  709 

The   disease  thus   far  has  not  been   found  on  pines  in  this  region  except  a 
ingle  canker  of  I917  origin  at  Blaine    near  the   international  line   in  V/hatcom 
ounty . 
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PBIE,   v'HiTE   (Pinus  strobus)  : 


Leaf  cast  caust^d  by   Hypoderma   strobicola  Tub.  .".  • 

Pennsylvania  -  Stone   CreeK,    Huntin£,don  Oounty  -  pr'csent  in  a  small  v/hite 

pine   seeding:,    appax-cntly  only  old  ntcdles  that  were  abo'utto  be  shed 
are   attacked,    as  it  was  found   only  on   the  needles  of  the   previous 
year's   growth;    a   single  needle  nay   be    affected  and  all   tlie   cluster 
may  be   dead;    spores  matured  in  July.      (LOO) 

Needle   cast  caused  by   Lophodermiuiii  lineare  Pk. 

Rhode  Island    (JI'C) 

Pennsylvania  -   Greenwood  Furnace,    Huntingdon  County  -  found  on  a  fev/ 

young  white  pines  12-1^  years  old,    all  needles  prior  to  1^23   grov/th 
have  been   shed.      Disease  noted  only  on  previous  year's  needles  on 
v/hich  the  appearance  v;as   that  the   fUngus  is    decidedly  parasitic  and 
sorr.ewhat  destructive;    at  a  distance  of   a  few  feet  the   needles  of  the 
previous  year  have  a  v/ilted  appearance  and  are  more  or   less   tvisted; 
this    fUngus  is  easily  distingui.shed  from  the   other  needle  cast  fungi 
in   that  the  black  apothecia  are  more  or   less  continuous   in  lines 
along  the   leaf.      (LOO) 

Needle  cast  caused  by   Lophodermiuxn  pinastri    (Sohrad.)   Chev. 

Pennsylvania  -   Greenv;oo(i.'?ui'nace,    Huntingdon  County  -  found   en  five  year 

seedlings  at  the   state  nursery,    rather  severe.      (LOO) 
V/isconsin 


I 


Needle  bli  ht  -  non-parasitic 

Maine   -  There  '.vas  a  rather  general  turning  brov«".   of   tlie  v;hite  pine  trees 

in  the   southern  part  of  Maine  this  year.     The'i-^jury    is   characterized 
by  the  t'Oi-nin^;  brown  of  the  tips  of   tiriis  year's  needles  in  all  parts 
of  the  tree.      In  unusually   severe    cases,   the    entire  nut.'dlfcj    both   in 
this   and  previous  years'    growth  is   affected  ar.J    the   tree  dies. 
Ordinarily,   however,   recovery  vdthout  any   app>  ar^^nce  of  permanent 
injury   seens  more   cotrmon.      The    trouble    is  very    sD-milar   to  th-at  -Thich 
caused  a   good  deal  of  alarm  in  I907  and  1903   and  was  referred  to  at 
.    that  tirie  as  the    'white  pine   blight.'      There   is  no   si^n  of  disease 
or   insects  and  the  present   trouble   is   apparently  entix-ely  physiolog- 
ical.   (STD)  ■  *     . 


Connecticut  -  very  prevalent. 

"Needle  bli  "ht"   of  Pinus   strobus  has  been  reported  by  the    Forect  Service 
and  by  lumbermen  many  tirr.es  from  I905  onward.      Investit^ations  were 
begun  in  I918.      The   disease  imnifests  itself  as  a  reddenin^.  of  the 
new  needles  and  has  been    k>  abur^ant  that  certain  pine   areas  have 
assvimed  an  autumnal  coloration  in  midsummer.      The   trouble   has  been 
variously  ascribed  to  winter  injury,    late   frosts,    insects,    fun^ij 
etc.,    and  has  been  confused  \^^ith  vdntcr  brownin';   ard    sulfur  fumes 
injury.      It  has  been   discovered  that  it  bct^ins  v/i  ih   a  killing   of   the 
roots,    apparently  due    to    a  combination  of  soil  peculiarities  and 
drought  conditions,   hence  the   root  system  is  not  able   to   supply  the 
sudden  demand  for  water  made  by  the    new  foliage  .      Repeated  bliL,htin2 
results  in   the  death   of  affected  trees.      Hundreds  of  trees  were 
exardned  in  I918  and    ta^t^ed  with    serially  numbered  metal  disks.      Cut 
of  275  healthy   trees  2  have   since  developed  bliiiht  and  under  exactly 
knov^  conditions.     Out  of  I47  trees  6  inches  in  diameter  or   less  7 
percent  have  died.      Out  of  all   trees  over   G  inches  in  diametei:*  23.7 
percent  have  died.      The  results  so  far  show  that  youn^;  stands  for 
the  most  part  recover,   but    that  mature  stands  are   seriously  injured. 
(JKP) 

Faull,    J.    H.      Records   for    four  ytars  on  the   needle  blit^ht  of  Pinus   strobus 
(Abstract)   Phytopath.    12:   58.      January    1922. 

Some  problems  of  forest  pathology  in  Ontario.     Needle  blight 

of  white  pine.      Jour.    For.   20:      07-7O.      Jan.   1922. 

Chemical  injury 

"Durinc   tlie  summer  of  I92I  two  non-parasitic  troubles  of   the  white 
pine  came  under  observation.     In  one  case  in  Massachusetts  a 
lot  of  25  to  30  acres  of  white  pines,   which  appeared  from  a 
distance  to  be   totally  dead,  v;ere  found  to  be   still  alive,   but 
only  the  basal  portions  of  the  needles  were  living.     Gases     from 
the  chimney  of   a  brick  kiln  about  I/4  mile  north  were   suspected 
as  the  cause  of   the  damage.     A  checking  of   the  v;eather  records, 
with  the   dates  of  burning  of   the  kiln,    substantiated  the  sus- 
picions that   such  gases   (probably  SO2)   caused  the  trouble. 
Another  case  of  the   death  of  pirje  trees  was  along  the   roadside 
in  Mew  Hampshire.      It  was  fourd   tliat  barrels  of  calcium  chloride 
for  application  to  the  road  had  been  stored  under   these   trees 
and  the    salt  v/hich  seeped  into   the   soil  had  killed  the  pines  and 
partially  defoliated  the   elms  and  birches  nearby."      (Snell, 
Walter  H.    and  N.    0.    Kov/ard.      Chemical  injuries   to   white  pines. 
(Abstract)     Phytopath.    12:    59-      Jan.    I922 

Armillaria  mellea  (Vahl.)   Quel. 
New  Hampshire   (JFC) 

Caliciopsis  pinea  Pk. 
Maine    (JFC) 

Capnodium  pini  B.   r.  C. 

Ccnr.ecticut    iJFC) 

Capnodium  sp. 

Hew  York  (jFC) 


Ohio 

Coccomyoes  sp . 

Llaine    (jrc)  ....  .  . 

Corticium  vaguri  B .  C'  C  .    '   ,  ■  ■  ■ 
Minnesota 

Fusicoccum  sp. 

N&\7,  Hair.p shire  (JFC) 

Pasoma  par  a. si  tic  up.  Tub. 
Minnesota 

Nectria  cucurbitula  \.Tode)  Fr. 
Vermont 

Nectria  sp . 

V/isconsin   (JFC) 

Phacidiur.)  crustaceui'i  E .   a.  C  . 
Rhode   Island   (jfC) 

Phoma  sp. 

New  HaT.pshire   (jFC),    Connecticut,   V'iecpnsin   (JFC) 

physalospora   sp. 

Pennsylvania  -  apparently   the  fungus    inscribed  by  Clinton  as  a  Phoma; 

produces  basal  caril-cer  on  planted  white  pine,    such  trees   are  easily 
detected  by  the  yellowish  cast  of   the    foliage  as   stated  by  Clinton, 
works   slov/ly  but  eventually  results  in  the  death  of   the    tree.    (LOO) 

Rhizoctonia  sp . 
Kassachusetts 
Connecticut 
Minnesota 

Winter  killing 

Maine,    Massachuaettc,.  Connecticut,   Penn^lvania 

Leaf  scorch 

Massachusetts,    Connecticut,   l-ichitjan 

Eototrophio  mycorrhiza 

Pennsylvania   -   slovi  death  of  trees  sliowinc.   much  stunted  needles  and  perhaps 
attributed  to   ectotrophic  mycorrhiza,  very  corrs^ion,    considerable 
loss.    (LOO) 
Ohio 


PiriES   (Pinus  spp.) 

Cenangium  ferru,sinogv>rn  Fr. 
Ohio  " 
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Cladosporium  sp. 

New  York,  V.'cst  Virginia,   Irdiana,    (jPC) 

Coleosporium  solida^inig  (Schw.)   Th(ira. 

New  York,   New  Jersey,   Georgia,    and  Minnesota. 

Cronartium  cerebrum  (Pk.)    Hedge.   &  long 
Maryland  and  Georgia 

Cronartium  comptoniae  Arth. 

N©v;  Jersey   and  Pennsylvania 

Cronartium  filamentosum  (Pk.)   Hedge.  &  Long 
l/Tashington 

Cronartium  pyriforme   (Pk.)   Hedge,   o-.  Lon^ 

Connecticut,   New  Jersey,   and   Pennsylvania 

Diplodia  pinea  J{ickx . 
New  Jersey    (JFC) 

Pusarium  spp . 

Vermont,  New  York   (jFC),   Pennsylvania,    Illinois,   Missouri  and  Nebraska. 

Gallowaya  pini   (Galloway)  Arth. 
Nev/  Jersey  and  North   Carolina 

Hendersonia  foljacola  Pckl . 
District  of  Columbia 

Lophodermlum  brachysppriuin  Rostr. 
New  Jersey 

Lophodermivtm  pinastri  (Schr.)  Chev. 

Pennsylvania  -  Huntingdon  County  -  seems  most  severe  on  Pinu s  I'igida  in 
vicinity  of  Charteroolc,   causinr  yellowing  and  casting  of  leaves, 
also  apptars  to  cavu;t  injury  and  death  to  entire   spur  branches 
before  leaves  reach  maturity.      Leptostroma  ata^e   collected  Jan.   '^Q» 
Perfect  sta^e  V^  29.    (LOO) 
uasiiini^ton 

Lophodermium  sp. 
Pennsylvania 

Mycosphaerella  tulasnei  Jacz. 
New  Hampshire  (JFC) 

Naemacyclus  niveus   (Pers.)    Pckl. 
Colorado  -  just  present 

periderm! um  sp . 
Washington 

Pestalozzia  s-p . 

New  York   (JFC),  Pennsylvania 
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Polyporus  osseus  Klch. 
Massachusetts   (Ji'u) 

Razoumof skya  aire ricana   (Nutt.)    Kuntze 

Pound   in  Idalio,    Oregon,    and  California 

Razoumofskya  campylopoda   (Engelm.)   Piper    . 
Oregon 

RazcuriOfslcya   sp. 

^/ashington  ■;  ••  .^ 

Rhizoctonia   sp. 
Maine ,    Idaho 

Scoria s  spongiosa   ( Schv/ . )    Fr , 
Massachusetts 


Septoria  parasitica  Hart. 
Pennsylvania 

Winter  injury 

•  Maine.,'  N^w  York   (JFC),    New 
Jersey,'  Pennsylvania  &  Ohio, 

Drou.Jht  •  .  -  '/"   ^ 

Massachusetts  {J£"G) 

Sun  scorch    • 

'Massachusetts;   Uev;  York 

ibsaf  "blifht:-  physiological 
North  Carolina 


Undetermined  Diseases 

Root  rot   (Ohio),   bli/:ht   (ivlaine,    Ver-iiont,   and   Riiode  Island),    seedlinr. 
"blif.ht  ^Nebraska),    Da.rnpinr,   off   (Iowa),    and  heart  rot    i. Massachusetts    vl91^  JFO). 

SEQUOIA   (Sequoia  washingtoniana) 

New  disease  -   cause  undeterrrdned  .       '  -  ' 

California   -  a  planted   stand  of  these   trees   at  Chico,   which  had  ^.rown 
splendidly  up  to  25  years  old,   has  been  dyin^    for   the  past  five 
years,    the  first  evidence  of  the   disease  is    a  bravmish  appearance 
of  the   lov/er  crown  which    gradually  ascends  until  the  v/holti  crown 
is   dead,    the  process  takes  from  six  months  to   a  year.      So  far  about 
one    third  of   the    trees  have  died  at  irregular  intervals  throUf^hout 
the  plantation.      The  trees  average  75"^^  feet  high  and   12  to  20 
inches,   diameter  breast  high.    (V/I.l) 


Seedling  rot  caused  by   Botrytis  douglassi  Tub. 
Ohio 

Cercospora  sequoiae   Ell.   l-   Ev. 
District  of   Cola-.:bia  (JFC) 


SPRUCE,    ENGEmAMN   (Picea  engelmannii) 

Stringy  brown  rot  caused  by  Echinodontium  tinctorium-  Ell.-'  c?    Ev. 
Oregon   (JSB) 
Causes   a  heartrot  in  living    trees,    aggregate  damage   small.    (JSb) 

Spruce  needle  cast  caused  by   Lophodermium  sp ,  '■-•' 

Oregon  -   causes  premature   shedding   of  infected  needles,    attacks  older 
needles.    (, jSB) 

Blight  caused  by  Herpotrichia  nigra  Kart. 

Oregon  -   found   occasionally  at  high  elevations,    kills  twigs   and  branches 
near   ground.       ( JSE) 


iH 
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Leaf  rust  caused  "by  Chrysomyxa  weirii  Jack. 

Idaho  -  importance   slight,   found  only  on  Engelmann  spruce  from  2  to  3 

inches  in  diameter. 
Oregon 

Yellow   root  rot  caused  by   Sparassis  radio a ta  Weir 

Occurs  in  Montana,    Idaho,  V'ashington,  and  Oregon. 

SPRUCE,   NORWAY   (Picea  excelsa) 

Spruce  phoma  caused  by  Phoma  chonophila  Sacc . 
Ohio 


SPRUCE,    BLACK  (Picea  mariana) 

V/itches'  broom  caused  by  Razoumofslcya  pus  ilia  Pk.   =   (Arceathobium  pusAily^) 
Massachusetts 

Rust  caused  by  Melarapsoropsis  abietina  (Alb.  &  Schw.)  Arth.    =  (Peridermiuffl 
abietinum) 
Mich  igan 

HeartwQod  rot  caused  by  Trametes  pini   (Brot. )   Pr. 
Minnesota 


SPRUCE,   BLUE  (Picea  parryana) 

Rust  caused  by  Periderm! urn  sp. 
Utah 

SPRUCE,    SITKA  (Picea  sitohensis) 

Spruce  needle  cast  caused  by  Lophcdermium  cp. 
V/adiington   (JSB) 
Attacks  older  noodles  and  causes  premature  shedding.    (JSB) 

Heartf?ood  rot  caused  by  Trametes  pini   (Brot.)    Pr. 
Washington   (JSB) 
This  fungus  causes  the  most  extensive  decay  of  all  wood  destroying  fUngi 

in  spruce  stands.     Probably  found  throughout  range  of  the  host. 

(JSB) 

Red-brov/n  butt  rot  of  heartViTood  caused  by  Polyp orus  schweinitzii   Pr. 
V'ashington  (JSB) 

The  work  of  this   fungus  was  particularly  noticeable   in  the  wind  thrown 
timber   in  the  Olympic   storm  zone,    sound   trees  had  been  uprooted 
while  those  with  butt  rot  had  been  broken  off  near  the   ground.    (JSB) 

SPRUCE   ( Pic  pa    spp. ) 

Rusts  caused  by  Chrysomyxe    rhododendroni  (DC  ■ )    De  Eairy 
Massachusett  s 
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goleospoi-ium  solidaginis   (Schv/.)    Thiira. 

Miriiiesota  ■       "•  ■ 

Melar.ipsoropEJE  ledicola   ( PI; . )    Ar th . 
V/ashington 

Spruce  needle-cast  caused  by  Lophodermium  sp. 

Ilev/  Hampshire    (JFC)  t 

Phona  sp . 

Penncylvania,    Virginia    (JFC) 

V/itches  broom  -   cause  unknown 

'.'ashington 

Leaf  SCO  roh 

New  Yorl:,    Xanr.as 

Drcu;^j-it 

Hew  York  -  probc;bly  coirjron  j 

f 

YET,   ''.'EoTERF   vTaxus  brevi folia) 

Needle  blight  caiosed  by  Mycosphafcrella  taxi  Cke. 

v;asliin,/con,    Oregon.    (JiiE)  | 

Frills  infected  needles.    (JSB) 

DI5EAS5S  OP  :y.RD\'/CQDS 

ALDER,    liOUlTTABI   (x^lnus  tenui folia) 

pQV/dery  mildew  caused  by  Phy  11  actinia    cor y lea   (Pers.)    Karst. 
Oref,on  -  caused  little  or  no  damai^e.      (JSB) 

ALDER,    RED   (Alnus  oregona) 

Qatkin  deformation  caused  by  Exoascus  tosquinetii   Sacc . 
Oregon   (JSB) 

Pov/dery   mildev/  caused  by  Phy  11  actinia   corylea   (Pers, )    Karst. 
Oregon  -  on  leaves,    little  or  no  damage.    (JoE) 

Leaf  sriot  cau.^ed  by  Septoria  alni   3acc. 
Oregon  -  little  or   no   da-:.a,_;e.    (jSB) 

ALDER   (Alnus  spp.) 

Leaf  spot  caused  bj'  Cy lindro spor iur.:  verr;:ifoi-ne  Davj.  s 

Pennsylvania  -  Bear  lieadov.'s  -   first  collection  of  this   unique   species.    (LOO 

Leaf  spot  caused  by   Leptothyriun'.  alneun;.   (Lev.)   Sacc. 

Peniisylvania   -   on  Alnus  ruAOsa,    Bear  I\Ieadov/s;    caused  a  moderate  amount  of 
daijiage,    formed  discolored  areas  instead  of   definite    spots.    (LOO) 

Catkin  deformation  caused  by  Exoascus  tosquinetii  Sacc.    =    (Exoascus  amen to rum 

Idaho  -  corrmon  on  the   catkins  of  alders  growin;.  around  Payette   Lake. 
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V.^ashington 

\7inter  in.jury 
V-'ashin£ton 

Root  jgalls,   cause  undetermined 

Washington  -  in  v/estern  part  of   state,   probably  crown  gall,    large  galls 
similar  to  those  on  other  plants. 

b,  MOUOTAB'  (Pyrur.  sitchensis) 
Rust  caused  by  Gymno sporangiugi  nootkatensis    (Trel.)    Arth. 

V.'ashington  -  the   telia  occur  on  the   leaves  of  Alaska  Cedar   (Ohamaeoypari s 
nootkatensis) ,    causes  slight  injury   to  the  leaves.      (JSB) 

\e,  AIvlERICAN  MOUOTAIN  (Pyrus  anericana) 
Frui t  rot  and  canke r  caused  by  Glome rella  sp. 

Indiana  -  local,    causing  slight  damage,   produces  a  rot  of  the  berry  and  a 
canker  on  the  brajiches.    (HET) 

Canker  caused  by  Physalospora  cydoniae  Arnaud 

Indiana  -  canker  on  main  stem  of  tree  which  '.vas  girdled,    death  resulted.    (CMS) 

fB,  OREGON  (rraxinus  oregona) 
Leaf  blight  caused  by  Cy lindrpspo ri\m  calif ornicum  Earle 

Oregon  -  when   severe  it  causes  a  premature  browning  of  the   leaves.    (JSb) 

Leaf  blotch  caused  by  Phyllosticta  viridis  E.   C:  K. 
Oregon  (JSE) 

H  (Fraxinus  spp.) 
Leaf  spot  caused  by  Cercosporja  fraxinites  Ell  .  cc  Ev. 
Texas  -   trace,    unimportant. 

Only  report  to  this   office  to  date  of   the  occurrence  of  this  disease  in  the 
United  States. 

Rust  caused  by  Puccini  a  -pe  r  i  de  rmi  o  sp  o  r  a  (Ell.  <'•  Tracy)   Arth.    =   {  F.   fraxinata 
(Lk.)    Arth.    and  Aecidivun  fraxini) 
New  Hampshire  -  first  report  to  Plant   Disease  Survey  from  this  state. 
Minnesota  -  on  leaf  and  tv/ig,   unirrfportant,-in  former  years  has  been  repor- 
ted from  Massachusetts,  Connecticut,   Nev/  Yorfi:,    Delaware,   Maryland, 
Virginia,   Ohio,  V/isconsin,   Tinnesota,    Iowa,   North  Dakota,   ard  Nebraska. 

leaf  spot  caused  by  Septoria  fraxini   Desm. 
Minnesota  -  local  in  state,    unimportant. 
Has  also  been   found  in  Hichigan. 

PB}  (populus   tremuloides) 

y/hite  heart'.vQod  rot  <>au.«9ed  by  ?baes  ir.niarius   (L.)   Fr. 
Iiaine   (STD) 
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BELCH  (Fap.us  atropunicea) 

y.hlte  heartv/ood  rot  caused  by 
-xPiiV-S  i,-,niarius    ( L  • )    ?r  , 
Maine' (£TD) 


\ 


v^. 


R    „    ^")  ^  ■■  .^^'  R^:S(  ■ 


BIRCH    (Eetula   spp . )  ;_.j    "^~'    """\    ^    ,   r      f,  :     /     \  '  .--"    ^  V;5^ 

Canlcer  caused  b^/  I'elanconiun  betulinuni      ,  [  ^        ;    ■     ""  Vx--'/'  ■   .R^'' 


Schri-    ^-   Kse 
■   f :.  r  i" 
(ROT) 

'.hite   streaked   sa^rvvood  rot  caui^ed 


Ohio  -   first  appearance   i.n  state.         i^l r  \  /I  R  i    a^'^'r"  "Ji" 


by  Pleurotus  ost^reatus   Jacq.  Pic'',,    b^  •      C-eo£;raphical   distribution 

Maine    (STD)  of   ash   rust  in  the    U.    S.    as  reported 

to   the    Plant    l^iscase  Survey. 

Miite  heartv/ood  rot  caused  b^^   7or,;es   irnjarius    {L.)    rv.  i  ■> 

Idaho  -   quite   co.non  en  L.    occiden talis'. 

'Vood  rot   caused  by  Fycnoporus  cinnabarinus   Karst.    =    (Folystictus  cinnabarinus) 
(Jacq.)    Fr.) 
".".'ashin^ton 

T/'i  tch  e  s  broop  -  cr.ure  unknov/n 
'.■adiin::ton 

Drou^v^^tt  in. jury  caused  by   extremely  dry  hot  weather. 

Nev/  York  -   a  few   trees  v/ere  injured  or  hilled,    especially  v;here  the 
birches  v;cre  planted  in  filled-in  lavms. 

EUCivEYE   (Aesculus  .glabra) 

Leaf  blotch  caiised  by   C-ui.^nardia  aesculi    (?k-)    Stev/art  =   (rh-'Hosticta  paviae 
Desni.,    P.    sphaeropsidea  Ell.   Ct  Ev.) 
Ohio  -  period  of   {greatest  injury  v;as  during,  July  and  August  v.'hen  the   host 
v;as  in  full   leaf,    cf  considerable  importance  and  becomins  more 
prevalent,    all   species  of  Aesculus   are  apparently  susceptible. 
lo'.va  -  average  arr.ount  of  prevalence,  trace  of   loss. 

PUCKTHORM   (Rharnnus    spr  .  ) 

Rust  caused  by  Fuccinia  coronata  Cda, 
Connecticut   (JL^) 

Mev/  York  -  much  more  prevalent  than  in  previous  years. 
Illinois  -  especially  prevalent  in  northern  part  of   state. 


I    R    /RJ  ^'       TT/ -,t-'  Fi6-   2^-      Distribution  cf  crov/n  rust  of 

-^y^     \^     \      \ — /    /    ""■'\'.  ',    buckthorn  in  the    U.    S.    as   reported   to 

r'-'--'-''"^^.  '     the   Plant    Disease   Survey 


1  -        /  -T-'  > 
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EUTTIRITUT  (Julians  cinerea) 

Antj'.racnqse  caused  ty  Gnomonia  leptostyla   (Pr.)   Ces.  u  De  Not.    =    (rrarssonia 
.1u^landi!;    (Lib. )    Sacc  .  )    (GloeosppriUTii   .jurdandi s    (Lib.  )   i'ont, ) 
I'ev/  York  -  probably  found  wherever  butternut  grows   in  state,    was  severe 

on  many   trees. 
Pennsylvania  -  leaves  yellov/ing  and  dying,   fungus  fruiting  nicely.    (LOO) 
Illinois  -  prevalence   sair.e  as  preceding  years. 
Iowa  -  unimportant  during  I921. 


Leaf  spot  caused  by  Micro  stroma  .1u..(ilandi$  (Ber. )    oacc. 
Pennsylvania  -  rather   common  but  not  severe.    (LOO) 


Pig.   87-      Distribution  of  anthracnose  of    1       /'"^  ;:<_  '  ~;n,      J    \ 


yi-.,-^ 


i\y 


butternut  in  the  U-    S.   as  reported  to  the  Plant    \       V^   ^^  |'  XP  '^■■^'  ^\^^ 
Disease  ourvey  .  ■k-.^)— ^    \-— U    ...i^^'C  R     '^  \ 


CAI'IPHDR  (Cinnamonvim  camphor^ 

Anthracnose  caused  by  &locosporia'n  camphor ae  Sacc 
Texas  -  not  imoortant,    trace. 


CATALPA    (Catalpa  spp.) 

Leaf  spot  caused  by  Iv!acrosporiun  catalpae  £.  L  )A. 

Connecticut  -   two   reports  of  occurrence  during  year. 
Indiana  -  not  coiTinion. 


Pig.   88.     Distribution  of 
Phyllcsticta  leaf  spot  of 
the  catalpa  in  the  U-   S. 
as   reported  to  the   Plant 
Disease   Survey 


Leaf  spot  caused  by  Fhyllosticta  catalpae  E.   c-  M. 

Kfew  York  -   not   important   durint^   pre.=.ent  year. 

Ohio  -  a  moderate  arr.ount  v/as   general  in  distribution,    causing  defoliation; 
first  reported  appearance  July  1'3.    greatest  airount  of  injury 
occurred' during  July  when  tiie  host  was   in  i-ull   leaf,   -.-leather   favor- 
able  to  the    di.^. ease. 

Control  measures   suggested  by   Dr.    Freda  Detmers,    Ohio  Agricultural   Lxperi- 
ment  Station  as   follows:    "I'lrst,    the    sanitary  one   of  burning   fallen 
infected  leaves  and  recond,    coraying  with  Bordeaux   .Tiixture    (4-0-50 
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strenGth) ;    after  the   leaves  have  unfolded  and  again  if  the  spots 
appear.      It  may   be   necessary  to   repeat  the    application  t\ro  or 
three  weeks  later."     Plant  Diseases  in  Ohio    for  I92I.      Ohio  ..sr.     , 
Exp.    Sta.-Ohio   ^-.tate    Universit^',    pa^e  45* 

rovvdery  Liildev/  cau^-ed  by  I'icrosphaera  alni  vaccinii 
(Schv/.)    Sain. 
Ohio  -   local 

Keartv/ood  rot  caused  by  Polystictus  ver^ioolor   (L.)    ?r. 

Ohio  -  undoubtedly  very  tiuch  more   corTaon   t::an  reported  and   causes   serious 
damage  to   the    tree  bj''  rotting   out   the  heartv/ood.  . 

CATCLAVi    (Eigonia  unguis  -  cati)  '■—V-^^C^'" ^R^ 

Rust  caused  by   Ravenelia  versatilis    (Pk.)    Diet.  '^'     \  r\       /'C'ST-L:' 


Arizona. 


\^::    ^J   ^ 


^     _^/C— . ; 


ChlRRY,   'VESTERI^J  'jWIX    (Prunus  demissa)  ,/'   j  'V     \   / 

Leaf  blister  caused  by  Taphrina  cerasi    (Pckl.)    Sade.        :1     j  R  \        (. 

V.-ashington  -   rare.    (JSE)  ■'-->  A  -  HJjnl 

Fig.    39.      Distritution     of  tlie 
Ilacrospori-om  leaf  spot  of  the 
CKEGTrUT    (Castanea  dentata)  Catalpa   in  the    U.    £•    as  repor- 

Blipht  caused  by  Endothia  parasitica    (l/Iurr.)   And.    ted  to  Plant   Disease   Sui'vey. 
(Prepared  by  G.    p.    Gravatt,    Office  of   Forest  Pathclo^jjO 
'•During   l^Sl  the    chestnut  blight  continued  its   steady   spread. 
In  worth  Carolina  the   disease  was  found  in  five  new  counties  - 
Rockingham,    Fcrsj^th,    Iredell,   Burke,    and  McDc'ell,   niaid.ng    a  total 
of   thirteen  Infested  counties  in     that  state.      In  Virginia  it  was 
reported  from  one  ne'-v   r.ounty  -  Craig  -  and  in  -'est  Virginia  fron 
one   new   county  -  Upshur.      In  all   infested  areas  examined   the 
percent  of  infected  and  dead  trees  increased  during  I92I.      Fewspaper 
reports  of  the  chestnut  blight  becoming   less  virulent  and   of  the 
chestnut   stand  coining  back  have   so    far  as  investigated  proved  to  be 
v.'i thout  f oundati on . 

•♦Two  reports  of   chestnut  blight  in  Indiana  sent  in  by  the 
Department   of  Conservation,    Indianapolis,    to  the   Plant   Disease 
Survey  are  interesting   as  a  warning   to  uninfested  states  with  chest- 
nut interests.      In  one   case  the  blight  was  fi;und  on  a  nurserj'  tree 
from  Piichigan,    a   state    supposed  to  be   free  from  thje  disease.      On 
tracing   back  the    source  of  this    infected   tree,    it  v/as  found  to  have 
been  grown  in  an  old  infested  nm-sery   in  Ohio  and  had   sinr^ly  been 
reshipped  by  tlie  Michigan  nursery.      In  the   other  case  the   blight  was 
found   in  an  Indiana   chestnut  orchard.      Chestnut   orchards  located  out- 
side of  the   native  range  of   the   chestnut  are   liable   to  become   infected 
from  chestnut   trees  as  grovm  in  nurseries  within  the   bliglit  area.'' 

Anthracnose   caused  by  Gloeos":">oriuri  sp . 
Connecticut 

Powd^rv  mildew  caused  by  Phy  11  actinia  corylea  (Pers.)    Aar^^t, 
Indiana  -  moderately   severe. 
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Pig.  90-      Geographical  distribution  of 
pov;dery  mildew  of  chestnut  in  the   U.   £. 
as  reported  to  the   Plant  Disease  Survey 


Leaf  spot  caused  by  I "arssonia  o'chroleuca  T.   &  C 

.QthcUi^h  no   reports  v/ere   received  of   its  occurrence  during   1921,    it,  mi^ht 
v;ell     have  occarred  in  liaine,    Massachusetts,   Nev/  York,   Nev/  Jersey, 
Delaware,   ^.est  Virginia,   I'orth  Carolina,    and   Ohio,    as  it  has  been 
reported  from  the  above  states  in  previous  years. 


( 
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Fi£.  91-      Geographical  distribution  of  leaf 
spot  of  chestnut  caused  by  Marssonia  ochroluuca 
L.   l-  C,    in   the  U.   S.   as  reported  to  the  Plant 
Disease  Svirvey. 


CIi'INQUi'J^IN,   V/DSTERN  (Castanopsis   chrysophylla) 
Leaf  spot  caused  by  Scirrhia  sp. 

OreGon  -  quite  coranon  in  v/estem  Oregon.    (JSB) 
Probably  occurs  in  V'ashinston.    (jSr) 

CRA?  AFFLE,   V'ILD   (?yrus  diversifolia) 

Rust  caused  by  Gymno spor ani^ium  nootkatensis   (Trcl.)   Arth. 

Washinrton  -   the  telia  occur  on  the   leaves  of  Ji-lacka  cedar   (Chamaecyparis 
nootkatensis) .    (JSB) 


DOGl.'OOD   (Cornus  canadensis) 

Leaf  rust  caused  by  Fuccinia  oo rphy r o ? : e ni ta  Curt. 
V/ashincton  (JS?) 


DOG'.VOOD  (Cornus  nuttallii) 

Powdery  mildew  caused  by  Phyllactinia  corylca   (Pers.)    Karst. 

Oregon  -  on  leaves  is   locally  quite  abundant  but   causes  little  appai-ent 
injury  to  the  host.    (JSB) 


t)Cav,COD  (Cornus  sp.) 

Leaf   spot  caused  by  Cryptonr',''ces  maximus  (Fr.)    Rehr.. 
Indiana  -   local,    caused  very   little  damage •    (HLT) 


ELDER   (Sambucus  canadensis) 

Powder/   mi  1  dew  caused  by  Microsphaera  j^rossulariae   (wallr.)    Lev, 

Ohio 
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EHvI   (Ulmus   spp.) 

Anthracnose   caused  by  Gnomonia  ulmea    (Schv/.)   Thun. 
lieu  Kamp rehire 

Connecticut  -  more  prevalent   than  during,   average  year. 
South  Carolina 
TexaE  -   trace,    unimportant. 
Ohio  -   greatest  damage  durin^^;  raid  stammer  when  host  ic   in  full  foliage 

moisture  and  temperature  favorable    to    disease  during   season. 
Indiana  -   found   over  state,    moderate  amount   of  damage  noticed  in  a 

nursery.    (IIET) 
Illinois    -   throughout    state,    not  important  during   1^21 . 
Kansas  -  moderately    severe. 
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Pig.    9^-      Seographical  distrxbutibh  of  anthracnose  of  the   elm  in  the   U.   £ 
as  reported   to    tlit   Plant  Disease  Si^rvey . 

libv;  York  -   found  in  state  wherever  elms  are   grown,    earliest  report  in   • 
July,    only  certain  trees  are  badly  affected,   the  branches  nay 
intertwine   v/ith  other  elm  trees  that  are  viholly  free   from  disease. 

Kilian,   Charles.      Le   developpement  du  Dothdella  ulmea(-Duv.)   V;inter.      Rev 
Gen.   Zot.  32:    534-551.      Pi.   iS-ig .      Dec.    1^20 .      No.   384  Index 
bibliographique:    p.   551- 

Pov/dery  mildev/  caused  by   uncinula  rriacrospora  ?k. 

Ohio  ~  usually   found  on  elms   throughout    state.      (BF) 

Root  rot  caused  by  Ozoniuni  omni-.^oram  Shear 

Texas  -  prevalent,    causes  about  1%  reduction  in  the   state. 

Twijf^  blight  caused  by  Poronidulus  conchifer    (Schv/.)   Hurr. 

Ohio  -  greatest  injury  during   grov/ing   season,   produces  a  defoliation  and 
a  death  of   the   twigs,    more  pr'evalent  than  dviring  past  years  and 
becoming  more  important. 

Slime  flux  caused  by  bacteria,   yeasts,    etc. 
Connecticut,    New  York. 
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(^anl-er  caused  by  Sphaeropgis  uimiccla  Lll .   C.  Ev . 

w'isocnsin  -   throughout  the   southeastern  part  of    state,   prevalence 

increasing,,   becoming   an  important  disease  of  the  shade   tree,   may 
affect  the  tree   at  any  time  or  age,    starts  in  nurseries,  may  be 
stimulated  by   injuries. 

GWi,   COTTON   (Nyssa  aquatica) 

Rust  caused  by  Aplopsora  nyssae   (Ell.  &  Tr.)  Mains  =   (Uredo  nyssae  Ell.   &■  tr-) 
Kentucliy   (EBI,i) ,   tttssissippi    (EPM) 

HiiCKEERRT   (Celtis  occidentalis) 

?ov/dery  mildevj  caused  by   Sphaerotlieca  phytoptophila  Kell,   and  Swing. 
Ohio  -  on  v/itches  broom.    (BP) 

Also  reported  found  in  Indiana,    Illinois,  Missouri,    Iowa,    ard   Ivansas. 
(Salmon:   ivionocraph  of  the  Erysiphaceae) 

Povj dery  mildew  caused  by  Unc inula  parvula  Cke.  d  Pk. 
Ohio   (EF) 
'  Also  reported  from  Maine,   Vermorit,  Massachusetts,   New  York,   Pennsylvania, 

South  Carolina,    Alabama,   Ohio,  Michigan,    Indiana,    Illinois, 
'.Visoonsin,    lov/a,    and  Missouri.      (Salmon:     Itonocraph  of  the 
Erysiphaceae) 

Smotherinfi  disease  caused  by  Thelephora  retifcnnis 
Texas  -  trace 

HAV/THGRN  (Crataegus  douglaeii) 

j       Rust  caused  by  Gy mno spo r an gi urn  blasdaleanum   (D.  &  H.)   Kern 

OrCi^on  -  cluster-cups  are  sometimes  found  on  the   leaves.    (JSB) 

IllV-VTHORN  (Crataegus  spp.) 

Canker  caused  by  Physalospora  cydoniae  Arnaud 

Indiana  -  local  occurrence,    trace  of  damage.      (HET) 

Fire  blight  caused  by  Bacillus  amylovorus   (Burr.)    DeT- 
\7a£hington 

Cockayne,    A.    H.      Pire  blight  and   its  control.     The  hawthorn  question. 
New  Zealand  Journal  of  Agriculture  23:   3O-3G,      July   192I.   No.   1. 

Pov^dery   mildew   caused  by  Fhyllactinia  cp. 
V/ashingtcn 

Rust  caused  by   Gymnp_STDorangium  Alobo gum  Pari. 

Nev/  Kar-io shire 

Rust  caused  by   0?/ mn o sx) o r a ng ium  germinale    (Soh'-v.)    Kern  =    (Roestglia  aurantiaca  Pk.) 

Connecticut 
Rust  caused  by   Gynno spor angium  sp. 

Missouri  -  vtry  common  locally. 
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MZBUIUT    (Corylus  californioa)  ...,, 

Lfcaf spot  caused  ty  Onomoniella  .coiyii    (^atsqh.)  "Sacc. 

■  '..'ashineton   (JSI')',    Oret^on '( J3F)  .'  ' .  -  j  ".^,,   • '  ', 

Little  injury  to  host.     Probably  presifiht  occasionally  v/herever  hazelnut 
occui-s  in  the  above   tivo   states.      (JSB) 

Loafspot  caused  bj^   Sep  tori  a  con/lina  Pk. 
'..'asbin,,ton   (jSrTTCreHon   (J.SB) 
Probably   found  in  v/estern  '.Vashincton  and   Or^j^on  throughout  range  of  host. 

Where  the  disease  is  severe,    infected  leaves  become  very  much 

v/rinkled  and  shriveled.    (JSP) 

HICKORY      (Hicoria  sv.)  -    -  •■.;,   '^         '    _ 

i^thracnosy  caused  by   Gnomonia  caryae  V/olf  ==   (Gloeosporium  caryae  E.   <,"    D. ) 
Illinois  -  moderately   severe  •       . 

Leafr-pot  caused  by  Microstrona  .iu,qlandis    (Eer.)    Saco. 

Pennsylvania  -  Seven  Mountains,    Jxine- 23;-  observed  at  the    sarne    time   on 

Ju;:lans  oinerea  but  it  seemed  to.  be  .much  more   severe  on  the  hickory, 
causinf;  dead  areas,    the  leaves  were  more  or  le.ES  curled  or  tv;isted. 

(Lop)  •   ■   ...-,.. '     /  ■'   .      ;.; ' '  .::  ■•  :^"'    ■   .  ' 

HOP  THE?:    (Ptelea  trifoliata)    .        .  .  .,  -  . 

Rust  caused  by  Puccinia  v/indsoriae  -Schw.'  ■"'     '■    "      ■  . 

Illinois  -  teener al  on  native  trees  of  this  host  around   Hillvien,   ?i]ie 
Counts/. 

HORKBtAJ,!   (Cstrya  vir^ihiana)  ;  '  .,'v^^-;' v  '       "J;\'    ■  '  :      .     '  ■  •  ' 

Leaf  spot  caused  by   Gloeoapori'um  rofery^gae  v'ar'.    c^endriticum  Davis 

Pennsylvania  -  produces  a  moderate  amount  of  darra/je.    (LOO)  i 

HORSE  CLTSTNUT    (Aesculus  hippocastiinum)  •'  - 

Leaf  blotch   caused  by  Guignardia  aesculi    (Pk.)    Stewart  =   (phyllosticta  paviae 

Desm.)    (phyllosticta  sphaeropsidca  Ell.   L  Ev.) 
Connecticut  (Au..^,.   I5)   -  average  amount.        ...      -  •■ 

Kev/  York  -  vbYj  common  ard  severe  'wherever  horse  chestnuts  are   ^rovm . 
IJev;  .Jersey  ~  abundant,    though  less  prevalent    than  in  I92O . 
Virginia  -   .:;enera:i  over  state.  ' 

Ohio  (July  ig)   -  general  over  state,    s&rious  and  "tecdmint";  more  prevalent, 

period  of  greatest  injury   v/as  in  August  when  in  full  leaf. 
Illinois   -  becominc  worse;    most  destructive  disease  of  host  in   state, 

general  in  ranse  throughout  state. 
Utah   -  reported  from  tv/o  districts  in  the  state;    this  appears  to  be   the 

first  appearance  of    this   disease   in  Utah. 

I-'cv/dery  mildew  caused  by   Unc inula  flexuosa  Pk. 

Ohio  -  confined  to   species  of  Aesculus  anl   little  known  in  state.    (PP) 

Leaf  spot,  caused  by  Monochaetia  desmazifcrii   £acc, 
Indiana  -   infestation  local  and  sli^sht.    (FIT) 
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LINDEN   (Tilia  spp . ) 

Leaf  spot  caused  "by  Cfcrcospora  microsora  Sacc . 
Indiana  -   local,  very    sli^t  darnai^e.    (HEX) 

Pov/dory  ir^ildev.'  caused  "by  line  inula  clintonii  Pk. 

Ohio  -  rarely    seen,   previously  reported  from  two  localities  in  Ohio  on 
Tilia  americara  to  v.hich  it  iTiay  be  confined  in  Arrerica.    (5F) 


Fig.    93-      Dictritution  of  Gui.rnardia  aesculi    (rk.)    Stewart  on  horse  chestnut 
in  the  U-    S.,    accordins  to  reports  received  by  the  Plant  Disease  S\irvey. 

Leaf  spot  caused  by  Phyllosticta  tiliae  Sacc.   and  Sper. 
Pennsylvania  -   a  moderate  amount  of  damage.    (LOO) 

Sun  scorch 

Connecticut 

LCOUST   (Robinia  pseudacacia) 

Yellov/  wood  rot  caused  by   Fomes  rimosus  Terk. 
Oklahoma 

MiiDRONA   (Arbutus  menziesii) 

Leaf  spot  caused  by  Ilycosphaerella  arbuticola  Fk. 

Ore£,on  -  probably  v/idespread  in  v/esttrn  and  southern  Orccon,   causes  little 
damace.    (JSP) 

MAGNOLIA   (Marnolia  sp.) 

Anthracnose  caused  by  Golletotrichun  sp. 
Sou  til  Carolina  -  unimportant. 
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M/iPLE,   BROAD  LEAP  (Acer  macrophyllxxm) 

Black  specked  leaf  spot  caused  by  Rhytisma  punctatum  (Pers. )   Pr . 
Yfashington,   Oregon.    (JSb) 
This   disease  is   relatively  common  and  widespread  over  the  range  gf  the 

host  in  the  '.^ashing ton-Oregon  di  strict ,   "but  of  no  in^jortance.   (JSB) 

Rot  caused  by  Ijydnuni  sp. 
Oregon  (JSB) 

IIAPLE',    D^ARP  (Acer  glabrum) 

Leaf  spot  caused  by  Septoria  acerina  Pk. 
Oregon   (jSB) 

MAPLE,    VINE    (Acer  circinatura) 

Leaf  spot  caused  by  Septoria  circinata  Ell.  <5:  I>7. 
Vfeshington   (J£B),    Oregon   (JSB) 

This  disease  is  apparently  widespread  in  western  Washiniston  and  Oregon. 
Does  not  injure  leaves   severely.      (jSB) 

IvWPLE    (Acer  spp.) 

Tar  leaf  spot  caused  by  Rhytisma  acerinum  Pr. 

Connecticut  -  not  bad.  f 

Pennsylvania  -   central  part  of    state,    first  noticed  June   23  v^hen  small 
spots  appeared  on  seedling  of  Acer  rubrun,    some  spots  bearing  the 
first  beginnings  of  the  black  stroma;    easily  distinguished  at  this 
stage  from  the  Phyllosticta  spot  vAiich   is  brown  and  not  yellov/  from 
the   first,  while   tar  spot  is  a  rich  cream  color  until  the  formation 
of  the   stroma.      (LOO) 

South  Carolina  -  on  nursery  stock. 

Ohio 

Illinois  -  gereral  throughout   state. 

Minnesota  -  thro ti^ out  state  wherever  maple  is  found,  unimportant. 

Black  specked  leaf^^spqt  caused  by  PJiytisma  punctatum  ?r. 

Indiana  -  generally  prevalent  but  causing  very  slight  damage.    (HET) 

Orange  County:   on  forest  caplings.    (VAVG) 
Illinois ,    Idaho 

Tar  spot  caused  by  Rhytisma  s-p. 

V/ashington  -  common  on  maples  in  woods  of  western  V/ashington. 

Phyllosticta  leaf  spot  caused  by  Phyllosticta  minima  (B.  6:  C. )  Sll.  c,  Ev. 
Pennsylvania  -  on  A.  pennsylvanica.    Seven  Mountains,   moderate  amount  of 

damage;    on  A.   negundo,    State  College,    Center  County,   June  28. 
Ohio  ~ 

Leaf  spot  caused  by  Oloecsporium  aoocryptxam  Ell.  c:  Lv. 
Nen  Hampshire 
Ohio  -  prev^l^nt  throughout    eastern  and  northern  portion  of  £;tate. 
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TJilt  caused  by   Vert:  cilliura  sp. 

(Prepared  by  G.    ?.    Gravatt"    Ofi^ice  of  Forest  Pathology) 

■•'Pound  in  Maryland;    District  of  Coluaibia,   V/est  Virginia, 
Virgihia,    North  Carolina,    Tennessee,    and  Indiana.      This   fUngus 
seens  to  cause  a   serious  disease  of   the   ornainental  maples  and 
further  work  is  under  vvay.      The   disease  is  probably  distributed 
over  the   eastern   United  States  as  it  v/as  found  in  each   locality 
where  a  careful   search  v/as  made," 

Virginia  -  quite  generally   distributed  in  state,    especially  on  Norvrnj?-  and 
Silver  maples,    also  noted  by  C   M.    Scherer  and   G.    F.Gravatt  in  Hay. 
Indiana  (l-lET) 

Po^'^dery  r.ildew  caused  by  Uncinula  c'ircinata.  Cke.    &  Pk. 
Ohio    (BP) 

V/hite  butt  rot  caused  by  Fomes  applanatus    (Pers.)  V/allr . 
L'aine    (STD) 

Leaf  spot  caused  by  Cladosporiun  hurr.ile   Davis 

Pennsylvania  -  noted  only  on  a  few  trees  and  .only  late  in  suuii-.erj    severe. 

Canker  caused  by   Sch i 2,0 phy Hum  c o'.nTiUne   Fr. 

Oklahoma  -   grov/ing   on  pruned  trees  in  a  dying  condition. 

Fuma^o  vagans 

Connecticut  -  no  damage  except  unsightliness,    follov;ing  in  honey  dev; 
of  insects. 

Srinosfe 

Washington  -   local. 

Sun  or   leaf  scorch 

Connecticut  -   less   than  in  the  average  year. 

New  York  -   severe  on  many    shade  trees  on  lawns  and  street,    more  prevalent 

than  in  I92O,   v/eather  conditions  vvhich  prevailed  were  a  dry  mid- 

sumnsr  and  a  high  teniperatxu'e. 
Indiana  -   local  and  slight.    (HET) 

■''During   the    spring   and  early  summer  a   great  many    sugar 
maples  suffered  from  leaf   scorch.      Some  of  these   trees  vrere   so 
badly  injured   that  they  have   since  died;    a  great  mariy  others  have 
been  severely  weakened.      The   v;riter  does  not  remember  ever   seeing 
so  much  leaf  scorch  before.      Of  the  twenty-five  hundred    sugar  maples 
along   our  highways  about  one- third  of    thesi  suffered  from  leaf  scorch. 
A  few  Norway  maples  also  were  affected. 

"During   the   summer  the  v^riter  took  several  trips   tlirough 
different  parts  of  ITestcheSter  County  and  found  the   conditions   the 
same  as  in  tlount  Vernon. 

"The   leaf  scorch   was  noticed  about   the    first  week  in  June   and 
by  the  middle  of  July  was  very   severe."      (Adam  G.   Henn,    City 
Forester.    Mount  Vernon) 

Oregon  -  a  leaf   scorch    similar  to   that  descrT.bed  in  the  Plant   Diseaae 
Bulletin,    Supplement  11,   p.   292,   appeared  to  some   extent  en 
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maples  in  Portland,   during  the  late  spring  and  summer 
of  1921.      The   cause  was  not  determined.    (JSB) 

Fro st  in. jury  -  a  Ilay  frost  in  1921  caused  slight  injury  to  the   tender  leaves 
of  various  maples  around  Portland,    Oregon.     Those  species  leafing 
out  last  naturally   suffered  most.     No   serious  damage  resulted. (JSB) 

Winter  injury  ■       "" 

Y/ashington 

Chlorosis  caused  by  excess  of  lirae   in  soil. 

Texas  -  prevalent  in  limestone  soils,    reduction  in  growth  about  10%. 

OAX,   CHESTIOT   (Quercus  prinus) 

Tv/i ^  blight  caused  by  Physalospora  cydoniae  Arnaud  or  Diplodia  longis;pora  C. 

&  mi. 

"Twig  blight  '.vas  much  less  prevalent  in  Virginia  in 
1921  than  in  the  tv;o  preceding  years.   It  was  also  noted  in  1921 
in  North  Carolina,  Tennessee,  V/est  Virginia,  Maryland,  and 
District  of  Columbia."   (G.F.Gravatt) 

OAK,  OREGON  (Qviercus  garryana) 

Piped  rot  of  the  heartv;ood  caused  by  Polyporus  rheades  Fr.  =  (Polyporus 
dryophilus  Berk.) 
Oregon  (JSB) 

Pov/dery  mildew  caused  by  Oidium  sp. 

Oregon  -  on  coppice  sprouts,  rare.  (JSB) 

Mistletoe,  Phoradendron  yillosum  Nutt. 

Oregon  -  commonly  causes  large  globose  sv/ellings  on  the  trunk  and 

branches  of  infected  trees,  v/idely  distributed  over  range  of  host- 
(JSB) 

OAK   (Quercus   spp.)  '  ' 

Ant hrac nose  caused  by  Gnomonia  yeneta    (Sacc.   &.  Speg.)    Kleb.'     (CTloeosporium 
nervisequum  TFckl.)    Sacc.) 
Delav/are  -   general   throue^icut  northern  part  of'  state,    spraying  v/ith 

Bordeaux  when  leaves  v;ere   about  half  grov.'n  seemed  to  reduce  injury 
emd  infection.    (CMS) 
V/isconsin  -   senerally  prevalent  around  Hil'v»'aukee ,   slight  amount  of 

damage.    (OMS)'    '      '  ■     ' 

Iowa  ~  common,    trace  of  loss.  ,       ' 

Leaf  blister  caused  by   Taphrina   CQerulesoen:^^  (D.   &,  M.')    Tul . 

Pennsylvan^  a  ~  on  Qufercus  coccinea.    trees  ^O-'JO  feet  high  were  heavily 

infected,   practically  all  leaves  showed  many  diseased  spots.    (LOO) 
South  Carolina  -  unimportant 
Ohio 

Powdery;  nildevf  caused  by  Aliorosphaera  alni   (V/allr.)    Salm. 
Georgia  -   infestation  slight  and  local.      (BMC) 
Indiana  -   on  3:.   -oedunoulata 
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Strumella  canker  caused'  by   Strumella  coryneoidtia  Sacc .   &  Y/int. 

lilinoia  -    cornron  on  oak  in  this   locality,    first  observed  in  1919- 
Oregon  -   found  at  one  point   only,    on  dead  tv.'igs   (sporodochial   stage)  ^ 

further  search   for  the   canker  v;as   fruitless  and    so   it  is  not  con- 
sidered prevalent. 

Leaf  _£Pot   caused  by  Ilarssonia  sp . 

Pennsylvania  ~   State  College,   Center  County,    July  I7;    observed  in  good 
fruiting   cordition  on  a  species  of   scrub  oak  on  which   it  was  a 
serious  disease  during  the  current  year,  most  of  the  leaf  area  v/ac 
dead. (LOO) 

Canker  caused  by   Schi aophy lluru  concnune    Fr. 

Ohio  -  it   is   questioned  by  authorities  as  to  ''/iiether   ochizophylluni  is 
parasitic,   but  man;/'   times  evidence   seems  to  point   that  way,    this 
occurrence  being  one   of   those  instances.    (CMS) 

Bul-saria  polyitiorjha   (Ced.)   ^'.ett. 

Gcnnecticut  •  .      ■ 

Droutli  breakdov.'n'  ' 


PSPFEP.  TRES  (Schinus  molle) 

Timber  ret  caused  "by   Trarnetes  schini  Brown 

Arizona  -  southern  part  of  state;  of  general  prevalence  and  causing  nevere 
damage,  infection  follows  after- breaking  of  branches  by  storms, 
careless  pivning,  etc. 

Rot  caused  by  Armillaria  mellea  (Vahl.!^  Quel. 

California  -  trees  so  afflicted  begin  to  die  from  the  top  dovmv;ard  and 

v/hen  finally  dead  ti.e  roots  stink  abominably  v/hen  dug  out,  so 

much  so  that  it  takes  considerable  courage  and  staying  power  to 

stay  on  the  job  until  it  is  finished.  {3k) 
According  to  I.  P.  I^einecke  these  trees  were  killed  by  Armillaria  and 

the  offensive  odor  v;as  caused  by  secondary  invasion  'oy   bacteria. 

PlRSIr2:ClT  (Diospyros  virginiana)  • 

Leaf  spot  caused  by  Geroos jora  fulif^lnosa  I'll.  ..  Kell.  • 
Indiana  -  local  and  flight.  "{iiuS) 

PLW.,    II^'DIAIT  (Osinaron?la  oerasiformis)  . 

Leaf  spot  caused  by  Septpcloeum  nuttallii  Harkn. 
V/ashington  (JSB),  Oregon  (JSE) 

Causes  premature  death  of  severely  infected  leaves,  '.'.'idely  distributed 
in  vv'e stern  -ashing ton  and  Oregon,  (JSB) 

POPLAR,  BLACK  (Populus  trichocarpa) 

Rust  caused  b.y  Melampsora  occidentalis  Jackson 
V/ashington  (JSB),  Oregon  (JSB) 
Little  injury  as  a  rule  to  infected  leaves.  (JSE) 
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Yellow   leaf  blister  caused  by  Taphrina  aurea   (Pers^ )    Fr . 

Viashington,    Oregon   (JSB) .  i 

This   disease  is  widespread.      Infected  leaves   sometimes  badly  deformed.  ( 

(JSB)  I 

') 

POPLAR,  LCMBAPBY  (Populus  nigra  var.  italica)  j 

Yellow  leaf  blister  caused  by  Taphrina  aurea  (Pers.)  Fr. 

Oregon  -  infected  leaves  sometimes  very   misshapen.  (JSB) 

POPLAR,  WHITE  ( Populus  alba) 

Rust  caused  by  Me lamp so r a  abietis-canadensis  (Farl.)  Ludw.  \ 

Oregon  -  little  injury  to  infected  leaves,   (JSB)  :| 

i 

I 
POPLAR  (Populus  spp.) 

Canker  caused  by  Cytospora  chr.ysosperma  (Pers.)  Fr. 

Ohio  -  severe  locally,  period  of  greatest  injury  in  midsummer  during       s 
growing  season,  favorable  weather  conditions  throughout  season; 
Norway  poplar  especially  susceptible. 

Indiana  -  local  prevalence.  (HET) 

Colorado  -  (Ann.  Rpt .  Ctate  Entom.,  Colo.,  Circ.  28) 

Arizona 

Utah  -  poplars  in  various  parts  of  Utah  are  being  rapidly  destroyed  by 

this  disease,  in  many  cases  whole  rows  of  P.  alba  bolleana  v;ill  be 
destroyed,  disease  also  appeaurs  severely  on  P.  nigra  and  P-  Carolina; 
severe  on  P.  tremuloides  in  the  mountains,  and  in  some  aspen 
groves  10  to  25%  of  the  trees  will  be  found  dead  as  a  reult  of 
this  disease. 

Idaho  -  reported  in  various  parts  of  the  state  but  not  of  much  importance. 

Concerning  the  distribution  of  tlie  fungus,  (Jour.  Agr.  Res.  1^:   331~345)L°"S 
says  "Cytospora  chrysoperma  is  rather  widely  distributed  in  certain 
sections  of  the  United  States,  especially  in  the  southwestern 
states  .   It  ranges  from  Texas  and  Kansas  northward  to  Montana 
and  westward  to  California.   It  has  been  found  in  nine  states; 
Arizona,  Colorado,  Kansas,  Montana,  Nevada,  New  Mexico,  North 
Dakota,  South  Dakota,  ard  Texas."   Hubert  (Phytopath.  10:  442-447. 
1920)  adds  Idaho,  V/ashingtCn,  and  Wyoming,  and  Povah  (Phytopath.  11: 
157~1^5-  1921)  adds  New  York  and  lists  a  new  host,  P.  grandidentata 
for  this  pathogen.   He  also  reports  that  "In  the  diseased  area 
over  68?^  of  the  poplars  were  infected  and  over  "^0%   killed." 

Hubert,  Ernest  E-  Observations  on  Cytospora  chrysosperma  in  the 

Northwest.   Phytopath.  10;  442-447.   1^20. 
Leach,  J.  G.   Poplar  canker.   Ann.  Rept .  State  Entom.,  Colorado  11 

(Circ.  28):  4G  Col.  PI.  Agr.  I92O . 
Long,  V/.  H.   An  undescribed  canker  of  poplars  and  willows  caused 

by  Cytospora  chrysosperma.   Jour.  Agr.  Res.  I3:  331""345* 

PI.  27-2^.   191b. 
Povah,  A.  H^V.  Canker  disease  of  poplars  in  South  Africa  thought  to 

be  identical  with  Cytospora  chrysosperma  in  America.   Jour. 

Dept.  Agr.  So.  Afr.  £:  3IO.   Apr.  1^21 . 
An  attack  of  poplar  canker  following  fire  injury. 

Phytopath.  11:  I57-1G5.   Fig.  I-3.   April  1^21 . 
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Fie;.   94-      GeographiCii.1  distri"!::ution  cf   poplar  cankt-r  caused  by  Cytospora 
chry sosp»:;rnia   (Pers.)    ?r.    in   the    J.    3-.,    as   reported  to    tl'ic  Plunt   Disease  Survey. 

European  canker   caused  by    DolAjchiza  populea  Sacc. 

Gonnec Lieut  -  more  prevalent    than  in  previous  years. 

Minnesota  -  weather  relations  were  dry  and  hot;    disease  cornnon. 

Illinois    (RBH) 

Anthracnose   caused  by  ilarssonia  populi    (Lib.)   Sacc, 
i-Iev;  York 
Mew  Jersey  -  abund.ant. 

Anthr acn os e  caused  by  Ivlargronia    sp. 

V.'ashingtcn  -  moderately   severe.  * 

Rust   caused  by  lielarripsora  medusae   Thlirn. 
South     Carolina  -   unimportant. 
lo'va  -  very  ccriimon. 

Rust  caused  by  "ielanyjgora  rnafinusiana  G.   '.'."agner 
Colorado 

Rust  caused  by  I'elanpsora  sp. 
'.'■jashington 

Scab   caused  by  Venturia  tren.ulae  Aderh.    =   (.FusiGladium  treniulae  Fr.  ) 
^'/ashing  ton 

Canker  caused  by  Hypoxylon  pruinatuir.   (Klotsch)    Cke. 

Has  been   found   in  IJev;  York  and  Michigan  on  Populus  treL'iuloides  according 

to  Povah,    Alfred  K.   \J .   Ifypoxylon  poplar  canker,    (-'■bs tract)   Phytopath  . 
12:    59.      Jan.    1922) 
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Leaf  spo^t  caused  by   Sclerotiuin  bifrons  Ell,   &  Ev. 
Colorado. 

Powdery  rnildfev/  caused  ty   Uno inula  salicis    (DC.)   V/int. 
Ohio    (E?) 

Vn i te  butt  rot  caused  by   Fomes  applanatuE    (Pers . )   Wallr. 

Connecticut  -  on  roots  of  a  living  tree   in  a  yard  following   injury  by 
crovm  gall . 

V.r.lte  he-^rt'vood   rot  caused  by   Fomes  i:'-;niarius    (L.)    ?r. 

Idaho  -   found   3enerally  on  Aspen  throughout   range  of  host  in  Ftate. 

Heart  rot  caused  by  Pleurotus   ostreatus    (Jacq. )    ?r. 

Idaho  -  damage  is   caused  by  breaking  of   trees   easily  due   to   vdnd,   after 
the   fungus  has  attacked  the   trees. 

Canker;    cause  undeterndned. 

VJisconsin  -  bad  on  Lcmba.rdy  poplar  in  northwest  section  of  the    state. 

SERVICE  BERRY,   '.VESTERIm   (Amelanchier  alnifolia) 

Leaf  spot   caused  by   Dirnero sporium  collinsii    (Schv/.)   Thtim. 

Oregon  -  common  in  southern  part  of   state,    the   infected  leaves  are 

killed.      This  fungus  also  causes  the   formation  of  witches  brooms 
on  the  bost.    (JSB) 

Powdery  mildew  caused  by  Phy 11 actinia   corylea   (Pers.)    Karst.  I 

Oregon  -  causes  slight  injury.    (JSB)  :l 

Rust  caused  by  Gymno spo r angium  blasdaleanum   (D.   &   H. )    Kern 

Oregon  -  cluster  cups  were  most  abundant  on  the   fruits  and  stems,   causing 
hypertrophy  and  were  found   sparingly  on  the  leaves.    (JSB) 

Rust  caused  by   Gym.no spor an ,/^iun  harknessianura   (Ell.   C  Ev.)   Kern 

Oregon  -   this  rust  caused  hypertrophy  of  the    stem.s  and   fruit  of  the  host, 
probably  common  in  southern  part  of  state.    (JSB) 

SFRVIOE  PiRRY    (Amelanchier  cusickii) 

Leaf  and  fruit  bl i ph t  caut^ed  by  Sclerotinia  /U'e.r,aria   Dana 
V/ashington 

SYCAICRE   (Platanus  occidentalis) 

Anthracnose  caused  by   Gnomonia  veneta   (Sacc.   Sz  Speg.)    Klebahn  =   (Gloeosporium 
nervisequwn   (Fokl.)    Sacc. 
Connecticut  -  more  prevalent  than  in  previous  j^ears. 
Kev/  Jersey 

Maryland  -   trees  near  Baltimore  badly  affected.    (?JB) 
Ohio  -   severe,    causing   defoliation  ani    death  of    shoot?,   period  of   greatest 

injury  during  Jxine  and  July, 
lov.'a  -  much  less   tlian  any   in  the   past  five  years. 
Indiana  -  worse   than  in  previous  years,   bad  on  ornamental  sycamores. 


4^5 

Utah  -  The   American  varieties  of  sycamorfc  throughout   the    state  v/ere 
entirely    defoliated  during  the  sprin,;;.      \;'ith   the    advent  of  (!!.ry 
weather,    however,    the   trees  recovered  and  nothing  but    the  dead 
and  cankered  twigs  at  present  show   the  effects.      The   European 
varieties   appeared  to  be  highly  resistant  shov/in^   very  little 
trouble   even  '/.hen   surrounded  by  diseased  individuals  of  the 
American  type. 

Powdery  mil  dew  caured  by  Microsphaera  alni    (..allr.)    SaLn. 
Delaware  -   r^erious  injui'y    to  j'cung  ;^,rov.'th. 

^Tinter   in, jury 
Ohio 

Blight  or   leaf  curl,    caused  undetermined 

Pennsylvania  -   the  native  Plane  tree    (Platanus   occidentalis)    throughout 
the   rural   district  rurroundi.ng  Philadelphia  is  afflicted  with  a 
blight  or  leaf  curl    similar  to   that  of  the   American  Beech.      The 
leaves  burn  at  the  edges,    curl  up   and   die.      Not  all   of  the  trees 
are  so  affected,   but  large  specimens  here  and  there  are  very  con- 
spicuous as  one  motors  along  the   coiintry  roads.      Possibly   the 
frost  of  ivlarch  29  had  something    to  do  with  it,    (AM) 

TULIP  TREE   (Liriodend.ron  tulipifera) 

Anthracnose   caused  by  Golletotrichum   sp . 

Pennsylvania  -  occupying  a   few  dead  areas  on  leaves  bearing  also  Discosia 
artocreas   (Tode)    Fr.    (LOO) 

Leaf  spot  caused  by   Discosia  artocreas  (Tode)    Fr. 

Pennsylvania  -  occupying  definite  dead  spots,    circular  in  outline.    (LCD) 

UI1BRELLA  TREE   (Melia   sp  . ) 

Texas   ro o t  rot  caused  by   Ozonium  ornnivortim  Shear 
Texas  -  prevalent,    2%  loss. 
Arizona 

V/ALNUT   (Juglans  spp.) 

Leaf  spot  caused  by  Gnomonia  leptcstyla    (Fr.)   Cv.   ?■   De  Not.    =   (LCarssonia 
.juglandis    ( Lib . )    Sacc  . ) 
Nov/  York  -  linbs   dying  and   tlie  leaves  on  the  tree  noticed  were  badly 

spotted. 
Illinois 
Iowa  -  rare 

Pov/dery  mildew  caused  by  Phyllactinia  co ry le a   (Pers.)   Karst. 
Ohio  -   on  Juglans  nigra    (PF) 

Grown  gall   caused  presumably  by  Bacterium  tumefaciens  EFS  ^'.  Town. 

Arizona  -  on  Julians  rupestris  in  southern  part  of   state,   1-lay,    local, 
causing  a  moderate  amount  of  damage. 
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?ro  £•  t  in^jury  •  ■ 

Maryland  -  on  Juglans-  cqrdifornis,   branches  lErere  killed. 

'i/ILLOV'   (Salix   spp.) 

Ruirh  cauced  by  llelampsora  blp.slov/ii  Thurn. 
penn  Ej-  Iv  an  i  a   ( LOO ) 
tUnnesota  -  not  important, 
V,"asl7ington   (JSE; 
Oregon  -  v/idespread  tl-iroughout  range  of  host,   cauidng  prematiu-e  j'-ella^ing 

of  infected  lea\'es  '."hich  may  drop  from  the   tree.    (JSP)  k 

f 
Rust     caused  by  I  "e  lamp  cor  a  co  nfluenc    (Pers  .  ;■   Oast.  ;' 

Oregon  -  cccasicnal  occurrence  throughout  ran^je  of  1:,he   hoct,-  little  ,;■ 

injury  to   the   leaves.    (J£B)  • 

Rust  caused  by  I^elampsora  sp. 

Penney Ivania  -  appeared  more  aloundantly  than  in  I32O   on   stems  of  basket 

wincv;.(LOO)                                                    ■  •                                                          J 

Iowa  -  common  I 

Idaho  -  common  in  horthbrn  part  of  state.  i,] 

Vfashington  I 


Po'.vderv  m.ildev/  caused  by  Uno inula   salicis    (DC.)   V'int. 
Washington  -   common,    trace  of  injury. 
Oregon  -   causes  little  injury   to  host.    (JSB) 

Rot  caused  by   Femes  applanatus    (Pers.)   V^allr. 
Oregon   (jSB) 
This  fun^s  is  a  v/ound  parasite  on  living    trees.      Occurrence   rare.    (JSB) 

Y^liite  heartwood   rot  caused  oy  ?omes  i.gniarius    (L.)    Gill. 
C-regon    (JEE)^ 

Tar  soot  caused  by  Rhy ti sma   salicinun  Fr.  .  . 

v'ashington,    Oregon. 

Probably  '/.widespread  throughout  range  of  host  in  vrestern  Washington  and 
Oregon,    causes  little   injury   to  ho£t.    (jSE) 

Crovm  (".all  caused  by  Bacterium   tumefaciens  IPS.    c-   Tovrn . 
Connecticut  -   slii5ht  injur/,    a  new  host  to    statb^ 
Texas  -  trace,  mct-tly  aerial  galls. 

Leaf  blight  caused  by  Cylindr 0 soo riu:n  s"'. 
Vlashington 

Tv'^ig  spot  caused  by  ^iarn^^onia   s'-j  . 
VJashingtcn 

WITCH  I-L\ZEL  (Kamanielii;  virginica) 

Jjeaf  spot  caused  by  Phyllosticta  hamamelidi  s  Cke . 

Pennsylvania  -  When  found  on  June  9  £om.e  spots  were  3  cm.,  in  diameter, 
involving  considerable  leaf  area.  Later  in  the  season  the  cpots 
may  be  even  larger   and  the    characteristic  dark  red  brov/n  areas 
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resenble  injurj^  by  sxinscald.     Observations  on  the  above  data   show 
as  conclusively  as  can  be   shovn  with   controlled  inoculations  that 
this   fan^us  is   primarily   responsible.      Small   dtad  areas  circum- 
scribed by   a  very  narrov;   dark  line   are  the  earlier  evidence  of 
infection.      Spots   G  nr.:.    in  diameter  are  found  producing   pycnidia. 
Later  in  tiie    season  a  ooreraiujn  forming  iraperfect   fungus  also 

appears  but  is  undoubtedly  entirely   saprophytic.      There  is   a  dis- 
tinct tendency  for   the  pycnidia  to  be   formed  in  lines  along  the 
veins  of   the  leaf.    (LCO) 


DISEASES  Cr  OrU'IAIvilNTAL  PLANTS 

U^ELOFSIS  SPP. 

Leaf  spot  caused  by  Quignardia  bidwellii    (E.)   V.   &  R.    =   (phyllosticta 
anpelopsidis) 
Illinois  -  coniiTion  en  host  everywhere,   worse  than  in  1^20 . 
Indiana 

Downy  mildew  caused  by  Plasropora  viticola    (B.   &,  C .]    Berl.    and  De  Ton. 
Pennsj'lvania  -  on  A.    quinouefolia 

Pov/de-T  mildev;  caused  by   Unc inula  necator   (Schw.)   E.   2:  E.    =    (U.    aniPelopsidis  Pk.) 
Delavmre  -  on  A.    quincjuefolia 

Canke r  caused  by  Nectria   cinnabarina  Fr . 

Idalio  -  very  slight,    found  on  vint-S  which  seemed  to  have  suffered  winter 
injury. 

Le^.f  spot  caused  by   Septoria  hederae  West. 
Indiana  -   local  and   slight.    (HIT) 

■M^TEIv'ONE   (Anemone   sp.) 

L^-af   ??pot  caused  by  Al  tern  aria  sp. 

Ohio  -    first  report  of  "Uiis  disease  froiu  thii-   state,   negligible   in 
impor  tanc  e . 

/ISTER,    CHINA   (Callistephus  cliinen-is) 

V-,'ilt  caused  by  Pugariw.i  con;.lutinans  callostephi  Beach 

New  York  -   severe,    in  Genesee  County  2^,000  plants  v.ere   affected. 

Virginia  -   caused  very   severe  damage   in  a   greenhouse   at  Richn":ond. 

Ohio  -   general  distribution   serious  and  of  raich   greater  prevalence   than 
in  1920,   25/;  less  the  maximum  in  any  one   field,    earliet-t  reported 
appearance  I92I  was  in  June,    the   peak  of   greatest   injury  occurred 
in  late  June  and  early  July   at  the   time   of   transplanting,    both 
moisture  and  temperature  conditions  v/ere  favorable  to  the   disease. 

Indiana  -  has  become  a  limiting  factor  in  aster  grooving  witliin  the   state, 
bad  in  greenhouses  and  garden  plots. 

Illinois  -  probably   distributed  over  entire  state,    di.'iease  very  pronounced 
in  1921,    greater  amount   than  average  year,    very   important  locally 
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from  50  to   75*^^  oi*  plantings  in  the  state  infested,    10%  of  plants 
infested  caused   a  reduction  of  about  10%,   attacks   worst  in  July  and 
August  at  the  tiixe   of   flov;erini^  and  "before,    lev:  moisture  and  high 
temperature  prevailed  during    grov'ing   season,   practically  all 
varieties  were   attached ,    no  remedies  known. 

Michigan  -  corx;on  everyv/he re , -  depending   on  nature  of  planting   stock. 

North   Dakota  -  less  prevalent  than  in  1920. 

Idaho 

Oregon  -   first  report 

YellovfE,    cause  unknovm 

New  York 

Pennsylvania  -   severe  lecally. 

Illinois  -  probably   found  throughout   state,    a  more  pronounced  prevalence 
in  1921,    period  of  greatest  injury  July  and   ^'-ugust  before  flov/ering; 
all  varieties  seem   susceptible;   v/eather   relations  during  year 
consisted  of   a  lov;  moisture  aiid  a  high  tenperature.  (PAL) 

Rust  caused  by  Ooleosporiurn   solidaginis   (Schv/.)    Thtlrn. 
Nev/  York 
Pennsylvania 

Leaf  spot  caused  by   Septoria  callistephi   Gloyer 

Illinois  -   serious  on  young  plants  growing  in  the   University    greenhouse. 
First  report  in  Illinois. 

This   is    the   first  definite  report  to  the   Plant   Disease   "urvey  of  the 

occurrence  of  this   disease  from  states  v/est  of  New  York.      In  1920 
ivlichigan  reported  a  leaf  trouble   caused  by  Septoria   sp. 

BACHELORS  BUTTON   (Centaurea  sp.) 

Rhizoctonia  rot  caused  by  Rhizoctonia   sp. 

Indiana  -   local,  .infection  slight,    caused  a   rotting   of  the    stems. 

BARBERRY   (Berberic    spp . ) 

Rust  caused  by  Puccinia  fendlcri    (T.   &  2.)   Jackson 

'.'.'ashing ton  -  on  Berberis  aqui folium 

Rust  caused  by  Puccinia  mirabilissima  Pk. 
Vi'ashington  -  on  Berberis  aquifolium 

Rust  caused  by  Puccinia  r^raminis  Pers. 

(See  wheat   stem  rust,    PI.    Dis.    Bui.    Suppl.   21:    1GG-I76.   1^22) 

Angular  leaf   spot  caused  by  Bacteria  sp. 

Illinois  -   in  northern  portion  of    state,    causes  spotting   of  leaves. 
Idaho 

ELGONIA    (Begonia  sp.) 

Leaf  blight  caused  by  Botrytis  sp. 

Indiana  -   ger^eral  and  slight,    appears  to  be    spread  in  greenhouses  by 
mites   and  ants.    (HE?) 
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:ALENDULA  OPPICDJALIS 

Rust  caused  by  pucci nia   recedens  Syd. 
Illinois,   Nebraska 
Has  not  been  previously   reported  in  tlie   United  States. 

AJNNA  (Canna  sp. ) 

Rust  caused  by  Pucci  nia  cannae  O'^int.)  P.  Henn. 
Plorida  (JAS) 
Canal  Zone  -  Panama  City,  March  17;  collected  by  A,  Zetek  and  I.  Molino. 

Vosaic  cause  unknovm 

Hawaii  -  frequently  observed  on  C.  indica  (OLK) 

Bacterial  bud  rot 

Nebraska  -  important  locally,  considerable  damage  around  Lincoln  shown 
by  the  numerous  reports  received. 

ARNATION  (Dianthus  caryophyllus ) 

Rust  caused  by  Uromyces  caryophyllus  (Schw.)  V/int. 
New  Jersey  -  common  but  not  serious. 

Ohio  -  appears  chiefly  as  a  greenhouse  disease  but  occurs  infrequently 
also  as  a  disease  of  garden  carnations,  attacks  the  host  in  its 
vegetative  period,  injurirt£...  the  plant  by  distorting  and  killing 
the  leaves. 
Indiana  -  noted  in  greenhouse,  not  important  during  year. 
Colorado  -  unimportant. 

Root  and  stem  rot  caused  by  Pthizoctonia  sp. 

New  Jersey  -  common  but  not  serious 

Pennsylvania  -  undoubtedly  general,  but  little  data  is  available,  only 
report  from  College  greenhouse. 

Illinois  -  found  over  entire  state,  more  prevalent  from  center  of  state, 
south.   Earliest  appearance  in  June.   Does  greatest  amount  of 
damage  in  August  and  September,  attacks  host  at  first  flowering 
period.   All  varieties  are  susceptible,  no  treatm.ent  known. 

V.'ashington 

Root  knot  caused  by  Heterodfcra  radicicola  (Greef.)  Muller 
Texas  -  unimportant 
VJashington 

Bud  rot  caused  by  Sporotrichum  poae  Ph . 

Pennsylvania  -  in  State  College  greenhouses. 

Indiana  -  loss  was  slight  on  some  varieties,  one  grower  was  forced  to 
stop  growing  Matchless  variety  due  to  its  susceptibility  to  bud 
rot.  (bet) 

Leaf  mold  caused  by  IleterosporivuiL  echinulatum  fEerk.)  Cke 

Oregon  -  caused  a  ^3^0  loss  in  a  greenhouse  v/here  75^  of  the  plants 

were  reported  attacked.  Nature  of  In^^ury  was  in  way  of   leaf  spot, 
stunting  and  killing  of  plants.   The  dark  prolonged  winter 
v/eather  which  reduced  photosynthesis  and  promoted  dampness 
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assisted  considerabljr  in  producing   the   large   anount   of   the   disease. 
Varietal   susceptibility  was  noticeable  as  the   Matchless  was  most 
severely  attacked  and  proved  nearly  v/orthless  v/hile    the  Aviator 
was  not  bothered  so  much  ard   the  crop  not  reduced.      The  Enchantress 
Supreme  was   the  least   susceptible. 

CHRYSAKTI^I.^UM   (Chry.^'anthemum  hortorum) 

Leaf  spot  caused  by  Septoria  chrysanthemi  Oav. 
Texas  -   trace,   unimportant. 

Sooty  mold  caused  by   Furaa^^o   sp . 
Texas  -   trace,    unimportant. 

Leaf  spot  caused  by  Fhyllosticta  chrysanthemi  ■   E-   i.  D. 
Virginia  -  caused   severe  damage  in  a   greenhouse. 

pQvfdery  mildev/  caused  by   £i-ysiphe   cichoracearurn   DC.    =   (Oidium  chryranthemi) 
Ohio 

Rust  caused  by  Puccini  a  chrysanthemi   Roze, 
Ohio 

DAFFODIL   (Narcissus  pseudo-narcissus) 

Nematode   caused  by   Tylenchus   dip  sac  i    (Xiihn)    Bastian) 

Illinois  -   found  in  a  bulb  garden,    attacldlng  the   leaves. 

DAHLIA   (Dahlia  sp . ) 

Pov/dery  nildevv  caused  by  Erysiphe  cichoraci;;^.rum  DC.     . 
Ohio 

Drought  injury 

Connecticut  -  considerable   injury   in  midsurrroer   apparently  due    to  drought. 

EVONYTv^US    (Evonymus   sp.) 

Powdery  mildew  caused  by  I.;icrosphaera  alni    (Vallr . )    Salm. 
Ohio 

Leaf  spot  caused  by   Exosporiura  conccntricum       Heald  t  V/olf . 
Texas  -   very  prevalent. 

Anthracnose   caused  by  Colletotrichum  griseuro  Heald  u  Wolf 
Texas  ~  Drevalent. 


DIANELLA  ODORATA 

Mosaic^    cause  undetermined 

Hawaii  -  a  disease  closely  resembling  the  yellow   stripe  disease  of  sugar 
cane.    (LOK) 

DIANTHUS  PLW.1\RIUS 

Southern  blight  caused  by   Sclerotium  rolfsii   Sacc . 
South  Carolina  -   not   important. 
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FRErSL'.   (Freesia  sp.) 

Fematode,    h'eterodera   radicioola    (Greef  )   Mller 

California  -  a  considerable  niaraber  of  plants  yellowing  were  found  in 
ri'any  fields  ntar  Saiita  Cruz.  The  plants  were  growing  on  sandy 
soil  v/hich  v;as  v/ell  drained.    (V.'Sj?) 

GEFLiNIUM  (pelargonium  sp.) 

Gray  mold  caused  by   Botrytis   sp.   producing   leaf  spot  and  blosrom  blight. 
Ohio 
.'[ansae  -  v/as  quite   serious. 

Dropsy,    cause  physiological 

Ol'.io  -   general   throughout   ftate,    importance   slight  in  1921,    nature  of 

injui-y   is   an  excess   number  of  blisters  on  the  leaves,    a  physiologi- 
cal condition  vtiich   is  caused  by  excessive  moisture,    more   frequent 
in  greenliourtiS,    seldom  seen  out  doors, 

Rhi2.octonia  rot  cau.'^ed  by   Rliizoctonia  sp. 

Indiana  ~   local  and  moderatelj'   severe.  (KET) 

GLADIOLUS   (Gladiolus  sp. ) 

Fur-arium  rot  probably  caused  by  ?usarium  oxysporun     Schlecht.   var. 

Iviassey,    L.    11.      Fusarium  rot  of   gladiolus   (Abstract)   Phytopatli.    12: 
53.      Jan.    1922. 

GCLDETI  GLC'.T    (Rudbeckia  laciniata) 

Pov/dery  mildey;  caused  by  Erysiphe  cichoracearuir^  DC, 
Connecticut 


KEFATIC/v    (Kepatica   sp.) 

Smut   caused  by  Urocystis  anemones    (?ers,)   V/int. 
Ohio  -   leaves  were  attacked. 


HIBISCUS  SABDARIFPA  L. 

Foot   rot  caused  by  Fhytophthora  terre stria  Sherb. 
Porto  Rico    (Jiv'.) 


KIPPEASTRUI.!  SP. 

I'.iosaic,    cause  undetermined 

Hawaii  -  frequently  observed.      (LOK) 

KCLLYHOCK   (Althea  rosea) 

Rust  caused  by  Puccini a  malvacearum  Mont. 
Connecticut  -  average  amount. 

Nev/  York  -  found  in   state  wherever  hollyhocks  are   grown. 
Virginia  -   general  throughout  state. 
Ohio  -   £;ene  ral  over   state  April  24,    greatest  damage   is  done    in  midsummer 
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by  impairing   the  vigor  of  the    leaves. 
Colorado 

VJashington  -   general  throughout   state. 
Oregon  -   general  tliroughout  v/eetern  part  of    state,    worst  disease 

the  hollyhock. 
California  -  not  as  abundant   as  in  I92O  .      (WSP) 
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Fig.    95-      Geographical  distribution  of  Puccinia  malvacearum  on  Althea  rosea 
in  the  U.    S.,    as  reported   to   the   plant  Disease  Survey. 


Leaf  spot  caused  by  Cercospora  althaeina  Sacc. 
Dfe  lav/are ,    I.iinne so ta . 

i^jithracnose  caused  by  Colletotrichum  malvarun)  (B.    &  C.)    South. 
Delaware  -   stem  ard   leaf  infection. 

Root  rot  caused  by  Qzonium  omnivoruii^  Shear 

Texas  -  important,    reduces   the  crop  about  lO/o. 


HYDR.^\JICEA   (hydrangea  hortensia) 

Leaf  spot  caused  by  Phyllpsticta  hydran^eae  Ell.   c;  Ev. 
New  York 

Frost  in, jury 
Ohio 


IRIS  (Iris  spp.) 

Sclerotium  caused  by  Scler  otium  rolf sii  Sacc - 

California  -  to  all  appearances  was  secondary  following  insect  injury. 

(WSP) 
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nhi^omc  rot  caused  by  bacteria 

Indiana  -  local,    on  irrported  rhizomes  in  a  gardtvi. 

JASMII'II:,    CAPE   (Gardenia    jasminoidcs) 
Leaf  spot  caused  by  Macrosporium  sp. 
Ohio.' 

LARKSPUR  (Cclphiniuni  sp.) 

Elirlit  caused  by  Bacterium  delphinii   EPS 
Connecticut 

V."ilt  caused  by   Fusariurr.  sp . 

Ohio  "   this   is   the  first  report  of  this  disease  in  the    state,    probably 

a  soil  infection  as  a  considerable  amount  of  Pusariur;-'.  was  found   in 
the   soil. 

V/m.    Snail  published  in  the  Bull.   Liic.    Inform.    Kev/,    on  page  32I-328, 
1920,   on  a  wilt  of   the  carnation  in  England. 

Rhizoctcnia  stcfii  rot  caused  by  Rhizoctonia  sp . 
Indiana  (PIET) 

LILIC   (Syringa   spp.) 

pg/dery  mildew  caused  by  I.licrosphaera  alni    (V/allr.)    balm.    ' 
Connecticut 

Ohio  -   average   amount  as  in  previous  years. 

Illinois  -   generally   distributed  tiiroughout   state,    v.orse  than  preceding 
year  or  j-'ears,    about  ']0%  of  the  plants  in  the   state  were  affected, 
caused  a  'withering  of   the   leaves. 
Iowa  -  more  prevalent,    affected  practically  all  the   plants  in  the    state, 
actual  loss   slight. 
Dodder     (Ouccuta   sp.) 
Missouri 

Winter  ii"nurv 

■■■     I.I.I      ^»    ,  A.  ...I     ih.i 

'7a  Shi  ng  ton 


LILY,   EASTIR   (Liliuni  candidun) 

Lfcaf  spot  caused  by   Scl^rotinia  libertiar.a  FckI. 

Connecticut  -  a  new  trouble,    rather  bad  at  Madison,   New  Haven  County. 


K.\TRIMOKY  Tim   (Lyciuiu  sp.) 

Powdery  mildew  caused  by  I-licrosphatra  sp, 
Ohio 


MORNING   GLORY   (ipomoea  purpurea) 
V.liite  rust  caused  by  Albu/;o  sp. 

Missouri  -  very   common  locally. 
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NASTURTIUM  (Tropaeolum  sp.) 

Dodder  caused  by  Cu scuta  sp. 
I.asEouri 

DLEAinJER   (lltrium  olca.nder) 

Gall  caused  by  Bacterium  gavastanoi  var, 

Arizona  -   southern  part  of    state,    disease  affects  stems,    leavts   and  even 
flower  clusters,    appears  to  be   increasing. 

OLEASTER   (Elaeagnus  angustifolia)  |' 

Root  .-^alls   caiAsed  by  Mycodonatia 
Washing  ton 

PANGY   (Viola  tricolor) 

Rust  caused  by  Puccini a  violae    (Schum.)    EC. 
South  Carolina  -  not  important. 

Rust  cause  undetermined 

Connecticut  -  aecia  v/ere   found  on  plants  purchasud  from  a  dealer.    (JLS) 

■ilnthracnose  caused  by  Colletotrichuiii  violae   tricolor  is  R.    G.    Sm. 
New  York 

Root  rot  caused  by   Rhizoctonia   sp. 

Delaware  -   severe  injury   to  plants  in  cold   frame,    same   soil  had  been  used 
for   ton  years. 

Chlorosis  caused  by  lime 
Washington 


PEONY   (Paeonia  officinalis) 

5i^^  ^P^  R"d  loaf  spot  caused  by  Botrytis   sp. 
Pennsylvania 

Ohio  -   rather  severe,    of  general  distribution  over  the   state. 
Indie^na  -   ^jeneral   over  state,    caused  some  damage.    (HET) 
Vfashington 

Leaf  blotch  caused  by  Cladcsooriiam  paeoniae   Pass. 

Pennsylvania   -  apparently  a  new  disease,    general  over  state. 

Indiana  -   caused  a   great  deal  of  daniage  at  Bridgeport  where  plants  had 

not  been  cutback,    raoderately   severe.    (HET) 

Fusarium  leaf  and   stem  bli^t  caused  by  Fusarium  sp. 

Indiana  -  produced  a   slight  amovint  of  damage,   caused  a  blackening   of  the 
stem  ard    leaves.    (HET) 

Root   rot  caused  by  Armillaria  me Ilea    (Vahl.)    Quel. 

Michigan  -   found  in  a  bed  v/ht,re   forest  littt.r  had  been  used. 

Crown  gall   caused  by  Bacterium  tumefaciens  EFS  &  Tov/n. 

Michigan 


I 
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j?ETUNIA   (Pttunia    sp  . )  ■ 

Mosaic.    cauFc  undetermined 
Pennsylvania    (F.'),    Iowa 

Rhizoctonia   caused  ty  I\hizoo tenia   sp. 
Pennsylvania  (F.') 

'^HLOX  (Phlox  sp.) 

Vowdery   mildew  caused  by  Erysiphe  cicho race arum  EC. 

Connecticut  -  average  prevalence. 

Nev*  York  -  moderately  severe 

Maryland  -  local  heavy  infestation  (GHM) 

Ohio 

Indiana  -  moderately  severe.    (HET) 

Washington 

Leaf  spot  caused  by  Cercospora  sp. 
New  York 

>RIIaRDSE   (Primula  sp  . ) 

Root   knot  caused  by   Hcterodera  radicicola   (Orecf   )  Miller 

Connecticut  -  bad  on  roots  of  host  in  greenhouse  at  station,   but  does  not 
seem  to  hurt  them  much . 

.'RIVET   ( Li  gu strum  vulgare) 

Powdery  mildev/  caused  by  Microsphaera  alni   (Wallr.)   Salm. 

Indiana  -  worse  than  in  previous  years,  causes  objectional  appearance  to 

hedges. 
Illinois  -  general  throughout  state,   v/orse  than  in  previous  years,   very 
?erious  on  hedge     plants,   not  found   on  Regal  privet. 

Root  rot  caused  by  Qzonium  omnivorum  Shear 

Texas  -  prevalent,   reduction  in  yield  about  2%. 

Anthracnose  caused  by  Glome rella  cinfiulata   (Atk.)   S,   ^-   s.   =   (Gloeosporium 
cingulatum  Atk . ) 
Ohio 
Texas  -  prevalent,  about  1%  reduction. 

Leaf  spot  caused  by  Exosporiuir.  concentricaii  Keald  .'   V,*olf 
Texas 

Frost  in.-jury 

Texas  -  unimportant 

"Winter  and  d ro ugh t  in.jury 
Ohio 


RHODODENDRON  (Rhododendron  oalifornicum) 
Leaf  spot  caused  by  Cryptostictis   sp . 
Oregon  (JSB) 
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Rust  cauir-L-d  by  i- icl auTos o rop sis  pipu-riana  ArtI:; . 
Oregon    (J£B; 

Buc,   rot.   causf^d  by   £po_rccyb_c  s^c_lcvX    (Piv- j    Saco . 
Crtgon    (JSB) 

7/i  tch<^  s  broom,    cmsc  unirnov/n 

Oregon  -  apptaraiic t   of  the   broom   euggests  an  Exobasidiiora  rot  uncomrjon.    (JSE) 

"POGL   (Rosa   spp.) 

Pov/dery  raildcv.f  caused  by   Sphaerotheca   spp. 

Reported  from  Kcw  Haiupshire,   Comic cti cut,.    Wev;  Yoric,    Delaware,    North   Carolina 
South  Cai^olina,    Texas,   Arkansas,    Ohio,    Indiana,    Kansas,    Arizona, 
Idaho,   'Vashin^ton;    Oixgon;    and  California. 

This  direase  v/at-   more  prevalent  ard    serious  than   in  I'^SO  in  all  of  the 
states  reporting   its   occurrence  vdth    i±!C    exception  of  Idaiio.      In 
Oregon  it  is   the  worst  rose  trouble;    in  Texas  it  v/as  epiderriic  . 
Leaves,   twigs   and  young   slioots  were  affected.      ICansas  reports    that 
it   is  more  or  less  prevalent  i..-acL  year  regardless  of  the    climatic 
conditions.      That  the    ramblers  are   t!io  \.'orst  urn  most  commonly 
affected  is  shov/n  by   ref^-rence   to   their    sijsceptibility  from  Connec- 
ticut,   Delav/are,    Arjiansas,    Indiana,    Oregon,    ard  California.      In 
California   the   follov;ing  varieties  v;crc  also   susceptible  Hadajm, 
Abel  Chatenay,    Madairt  Cochet/Ulrich  Erunner,   Pink  Rambler,    Marie 
Hf-nrietta,    Bride,    Bridesmaid,    Radiance.      The  Kiilarncy  ard   Bride 
varieties  v;ere   affected  most  in  Indiana.      Sulphur    spray  was  sugges- 
ted as  a  means   of  treatir.ent    from  Oregon. 

Dates  of  first  appearance: 

May  20,    India r^       June  1,    Kansas  June   8,    Delav/are 

May  25,   Ohio  June    1,   California       June  24,    Nev;  Hampshire 

Jun^  -    Nev/  York         June   "J.,    Oregon  August  I9,    Arizona 

June    •- ,    C  0  nr  ic  c  t :  cu  t 

Bruce   i-"'ink  in  his  notes   on  powdery  rnildtv/s  of  Ohio   (Ohio  Journ.    Sci  .   21: 
211-21&,    April   1921)    says  tb^^t  this  species   seems  to  be   the    one 
which   causes  the   injur;/   to   the    rosuS   generally   in  Ohio  ard   throughout 
other  parts  of  the   United  States,    also   that  Salmon   says  that  S^. 
pannosa    (Vfallr.)    Lev.  which    is  the  comjTiOn  pov;dery  mildew  of    the   rose 
in  Europe   is   accordirig   to  his   opinion  replaced  by  other   species  of 
Sphaerotheca  in  America.      This   is   one    of  the  diseases  that  might 
Warrant  furti^er  study   in  the   United  States. 

The    following  m.ap  shov;s   the   distribution  of   tlie    soecies   of  Sphaerotheca 

which   have  bei,n  reported   at  various   times  to    tlie    Plant  Disease   Survey. 

Lco-f  blotch   caused  by   Actinohema  ros.  e    (Lib.)    Fr.    =   (Diplocarpon  rosac  Wolf) 
Connecticut,    De lav/are,    Texas,    Ohio,    Indiana,   Iv!ichig?jri,   Arkansas   (all  over 
state),    Iv/Iisrouri,   \iashington,   Oregon   (western  portion  of    state), 
and  Covliiornia. 
It  is  of  interest  to  note   that  its  occurrence  in  the   Pacific   Coast  States 
is  most  alv-ays  in  the   more  humid  districts.      In  V.'ashlngtc^i  the 
greatest  prevalence  v:as   around   the   Puget  Sourd    Region,    in  Oregon 
it  occurred  in  considerable  amount   in  the   coast  counties,   and   in  ' 

California  the   san:e  v/as  true  especially  around   the   San  Francisco 
Bay  Region.      In  Delaware,   Texas,   Vlashington,   Oregon,   and   California 
it  was  very   prevalent,    and  epidemic    in  Texas.      Varietal  differences 
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Varietal  diffcrencts  v/tre  noted,    being  very   cormon  on   the    Jack  Rose 
in  Indi::na,    in  Oregon  variety   differences   in   susceptibilitj'-  were 
strongly   apparent.      Found  toth  on  field  and   greenhouse  plants  in 
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Pig.    9t>-      GcO/jrcphical  distribution  of   Powdery   Mildtv;  of   the   rose  caused  by 
lpha^,rotheca   spp.    in  tlit,    U .    S.    as  reported  to    the  Plant   Disease    Eurvey . 

Indiana.      Gc^rdner;    of   Indiana,   reports   thx^t  G-    L.    Burkhold^r  held 
the  disease   in  check  with   Bordeaux  mixture  2-4-5'^    (Fyrox)    until 
August  1,    at  which  tirr.e    spraying  v;as  discontinued.      In  Michigan 
"Grape   Dust"   a   sulphur-tobacco  mixture   v;as  usod,    but  v/i  thout  effect. 
Dates   of  earliest  appearance: 

May   17,    Oregon  June  28,    Connecticut 

June  27,    Ohio  August  20,    Delaware. 

Rust  caused  by  ?hraffl.'.idiun  rosae-calif ornicac   Diet. 
\/ashington,    Orbgon.    (JSB) 

Rust  caused  by  rhra^midiuni  spp. 

Illinois  -   somev/hat  g-onero.l   in  distribution  in  state. 

Yi'ashington  -   comn.on  throughout  state 

Oregon  -  western  counties. 

California   -  throughout  state 

Varietal   susceptibility  v;as  noticed  in  Indiana  where  tiie    disease  was  serious 
on  vdld   rose    (Rosa   setiger a ) \vh ich  is  coinnionly  grov,'n  in  lavms   throughout 
state.      In  California   it   vas   severe   on  certain  va-rieticc   (ivl.Iadam 
Abel  Chatenay,    /ur.erican  Beauty,   Paul     Ileyron,    General  McArthur, 
I'illarney,    i.'arie  Henrietta^    and  Sainsborougii  Pink.      In  Oregon  no 
varietal    susceptibility  v/as  noticed,    does  not  appear   to  be  increasing 
greatly   there. 
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tig.    97-      C-co graphical  distribution  cf  It'if  'blotch  of   rocc   in   U.    S. 
to   the  Plant  Discast-  Survey. 

Dates  of  carlit,st  appearance  of  Phrapmidium   spp .      of   the   rose: 

Hay  27,    Illinois  June   2,    Oregon  August  11,    California. 
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Pig.   98.     Geographical  distribution  of    rose,   rust  in  the   U.    S.  as  reported  to 
the  Plant  Disease   Survey. 

Crown  gall   caused  by   Bacterium  tuinefacienr-  LFP  c-    Tovm. 

Indiana  -  general  prevalence,  causing  severe  da.nage  aiid  about  y^%  reduction 
in  yield,  affects  the  Ophelia  rose  and  is  apparently  being  distributed 
on  the    roots  of   diseased  stock  by  the   nurseries.    (KET) 

/m  important   disease  especially  in   the   nurseries,    (ifihon) 

Texas  root  rot  caused  by  Ozoni^im  omnivorum  Shear 

Texas  -   general  in  central   eastern  section  of   state,    prevalent,   about  2% 
reduction  in  plants  found   in  the   state  in  tlie  black  lands. 
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Canker  or  cane  blight  caused  by   Leptosphaeria  coniothyriuni   (Pckl.)   Sacc.   » 
(Conicthyrimn  sp.) 
Ilorth  Carolina  -  very    common,    important. 
Texas  -  trace  only. 

Indiana  -  general  and  doing   a  moderate  amount  of  damage.    (HET) 
An  interesting  note  by  H.  T.   Gusscw   in  the  Bull.   Soc .  Path.   Veg.   France  8; 
30.     Jan. -Mar.    I92I,    states  that  he  now  considers  that  rose  canker 
is  caused  by  Bacterium  tumefaciens  and  not  by  Coniothyriam  sp . 

Canker  caused  by   Diaportlie  umbrina  Jenk. 

Delav/are    (Newark,    Nev;  Castle  County,    April)    -  not  previously   reported; 
Prof.    Houghton  has  observed  this  disease   the  past  tv.o  years  on 
Jack  Rose  and   p.o sa  sp. 
This   is  the    first  report  to  the   Plant   Disease   Survey  from  an}/-  state. 

Canker  caused  by  Cylindrocladiuin   scoparium  .Vorg. 

Pennsylvania  -  very   severe   cases  found  in  vicinity   of  Philadelphia  in 

several  whosesale   rose  establishments.      In  one  place  10,000  Russel 
plants  '.vere  lost,    in  another  3>000  Premier  plants  died,    and   in  a 
third  place  1,200  Killarney  and  Coltunbia  plants  had  to  be   replaced. 
(CA'J) 
First  report  to  Plant  Disease  Survey  from  Pennsylvania. 

Canker,    cause  undetermined. 

Idaho 

Botrytis  rot  caused  by  Botrytis  sp. 
Texas , -trace ,   unimportant . 

Anthracnose  caused  by  Gloeqspqrimn  ro sae  Hals. 
Texas  -   trace. 
Ohio  -  period  of  greatest  injury  was  during   June  arxl    July  upon  the 

vegetative  part  of  the   host  in  affecting  the   stem,   more  prevalent 
than  past  year  but  of  moderate  amount,   v/eather  was  favorable  for 
disease. 

Chlorosis  caused  by  excess  of   lime  in  the  soil. 
Texas  ~  prevalent   in  limestone    soil. 

V.' inter  injury 
Washington 

Fertilizer   in.jury  caused  by   too  much   fertilizer. 

Indiana  -  caused  a  yellowing   and   dropping   of   leaves.    (RET) 

SEDUr:  SpECTi^ILIS 

Leaf  spot  caused  by  Septoria  sedi  '.'est. 

Illinois  -   serious  on  this   ornasiental  Gedum  in  the    late  fall. 

j SNAPDRAGON   (Antirrhinum  spp.) 

Anthracnose  caused  by  Colletotrichum  sp. 
Indiana   (HET) 
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Rust  caused  by  Fuccinia  antirrhini  Diet,   i:  Holvv. 

This  disease  './as  reported  to   the  Plant  Disease  Survey''  for   the   first  time 
fron  Scuth  Carolina,    KansaS;   Forth   Dakota,    and  j'lrizona.      Previously 
reports  have  been  received  from  Kaine,   Iiev/  Hampshire,   Massachusetts, 
Connecticut;    IJev/  York,   Kev/  Jersey,  Pennsylvania,   Maryland,    South 
Carolina,    Ohio,    Indiana,    Kichigan,    Iowa,   lassouri,    North   Dai:ota, 
Nebraska,    Kansas.    Utah,   Arizona,  V/ashington,    Oregon,    ard   California. 
Snapdragon  rust  vras   severe   in  Soutli   Carolina   (locally),   IJorth 
Dakota,    Kansas,    Arizona,    and   Oregon.      In  Oregon  it  v;as   given  as  the 
v;orst  disease   thej'  had.     The  dates  of  first  appearance  are   scattered 
thro urh out   the  j'ear   as   soine   of   the  reports  vrere  of   greenhouse   infes- 
tations . 
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?ig.   99-      Ceoiiraphioal    distribution  of  snapdragon  rust  in  the   U.    S.    as  reported 
to   the   Plant  Disease  Survey. 

The   follov/ing   extract  iray  be   of  assistance  to  those  viho  [^ro\i   snapdragons  both 
commercially  and  privately. 

"During   1919   the    effect  of  temperature  on  the   gerndnation 
cf   snapdragon   spores'^v/as   studied  as  well  as  the  effect  of  tem- 
perature  on  the   duration  of  tlie   incubation  period.      In  field 
experiments  on  the  control  of  tlie  diseace  the   follcv;ing   fungicides 
were  used:   cuprarnmoniurr.  sulphatt,    cupric  acetate,    sulphur,   and 
sulphur   containing   12%  bisulphite  of  soda.      The   weather  during  the  ;■ 

greater  part  of  the   grcvdng    season  v/as   cold,    and  the   copper 
fungicides  afforded  the  best  protection.        In  I92O  field  experi- 
ments v/ere  made  on  the  control  of    snapdragon  rust  by  means  of 
calciura  polysulphide,    sulphur,   and  sulphtu-   plus  varying   percentages 
of   soot.     The    results  6btained  indicate  that  sulphur  affords  better 
protection  than  calcium  polysulphide,   but   that  contrary   to   the  , 

opinion  generally   current,   the    addition  of   soot  to    sulphur    did  not 
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increase  its  efficiency."    (Butler,   0.   R.     Rept.   of  the  Nev;  Kanipshire 
Agjf*.   Exp,    Sta.   fcr  biennium  ending  June  30»   1920.     New  Hampshire 
Acr.   Exp*    Sta.   Bui.    I98.     May  I92I) 

A  bacterial  leaf  ejooJ,  caused  ty   Fseudomonas  antirrhini  Takinoto,    has  been 
reported  from  Japan,      (Takiraoto,    Seito.     Bacterial  leaf -spot  of 
Antirrhinum  r.a.jus  L.      Bot.   I.Iag.    Tokyo  34:   253-2^)7.      Oct.    1^2 0. )   but  this 
office  has  no  record  of  its  ever  having  been  collected  in  the    United 
States. 

Sep  tori  a  leaf  spot  caused  by  Seotoria  &.ntirrhini  Desm.     has  recently  been 
referred  to   from  France.      (Ducoinet,    Vital.      Sur   le   Sep  tor  ia  antirrhini 
Desn.     Bull.   Soc .  Path.   Veg.  8:   33-     Jan. -Mar.    192I.)      Ihis   disease 
has  not  yet  teen  reported   to   the  Plant  Disease  Survey  as  being  found  in 
tlx  United  States. 

SriC'.rBERRY  (Symphoricarpus   spp.) 

Rust  caused  by  Puccinia   syraphoricarpi  Jferk, 
'Washington,   Oregon  iJSB) 
California  -  on  S.    raoemosas. 

An  aecial   stage  was  found  on  caine  host  in  exactly  sanie   locality  in  the 
spring.    C'S?) 

?ov.'dery  ir.il dew  caused  by  Microsphaera  diffusa  Cke.   &.  Pk. 
Ohio  -  on  Symphoricarpus  vulgaris   (BF) 
Washington  -  on  Synphoricarpus  sp. 

Leaf  spot  caused  by   Sep  tori  a  syraphoricarpi   Ell.   &  Ev. 
V.'ashington 

SriR-'^EA   (Spiraea  douglasii) 
Oylindrogporium  sp. 
Oregon   (JSE) 

S''".XET  PE'i.  ( Lathy rus  odoratus) 

Povfdery   mildew  caused  by   Sphaerotheca  panno sa   (Wallr.)    L(iv. 
'■'ashington 

Powdery  mildew  caused  by  try  si  phe  pclyc-.cni  X. 

Indiana  -  destructive   in  the    ,:reenhouses  by  killing  the   old  leaves,   worse 
than  in  previous  years. 

Powdery  mildevj,    cause  undetermined 
Ohio  -  first  report. 

Root  rot  and  wilt  caused  by  Fusarium  sp . 

New  York  -   root  rot  appearing  June  29.    and  the   wilt  on  July  sG. 
Ilorth   Dakota. 

^li-^ii  ^"oot   rot  caused  by  Thielavia  basicola   (B.    t    Br.)    Zopf . 
"jonnecticut  -  Found  October   7  on  greenhouse  stock. 
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Ijarrplnfi  off  caused  by  Pvi±ium  dabaryanum  H^ses) 
ConnectiGut  ~  June  10,    local.-  . 

I'osaic  cause  vindcte mined 
V/adiington 
Calif cmia  ~  quite,  general  in  southern  California.    (dGM)  j 

RhiZQctonia  caused  by   Rhi 20c tenia  sp, 
V/asliineiton 

SYRH'^GA  .(Philadelphus  sp.)  • 

Rust  cavised  by  Crvpjxp spor s.ngtxin  ;';;racilens   Kern  I:  Bethel 

•'About   six  jreare  ago  I   sent  Di-.   Jac^-evjski  culture  of  the   telia 
of  G-yano  spor an^ la':]  .sracilens  /..ern  c.  Tethel,    and  he   succeeded  in  grovring 
it  on  Philadelphus.      This  result  is  noteworthy  in  tv/o   respects:   first, 
it  is   an  vmu'^ually  lone  period  for  a  gelatinous  rust  to  retain  its 
viability,   beinc  three  v/eeks  in  transit.     Second,    it  establishes  tlie 
fact  that  this   jurt  is   the    sane  as  that  found  on  Philadelphus  in  ^isia 
J'inor.     Hitherto,    it  v;aE  supposed  to  be  an  endemic  of  the   desert  regions 
of  the  Eouthv/estern   United  States."    (EB)    ■    • 


TULIP 

Mold     caused  by  Sclerotinia  parasitica  I!assee.  =   (Botrj^tis  tulipae  (Libert) 
Hopkins 
V/ashing  ton . 


VAOCTITIUI.:  SP?. 

Stem  blister  caused  by  Calyptospora  columnar  is   (Alb.   a  Sohvi.)   Kuhn. 
'7a  sluing  ton,   Oregon.    (JSB) 

Lefif  spot  caused  by  Exobasldiurn  vaocinii    (Fckl.)  ''■or, 
•'ashington  (JSE) 

Rust  caused  by  Puc o i n i a ::: t r u^  x:y r ti  1 1  i    (Schu';!.)   Arth. 
Oregon  (JoE) 


VIOLET    (Viola  spp.) 

Black  root  rot  caused  b;-  Thielavia.  basicola  (B.   &  Br. )    2,opf . 

Connecticut  -  reported  by  a  greenhouse   grov/er  as  troublesome. 

Root  rot  caused  by  Pythiui::  debaryanur;.  ^;e£■se• 
Connecticut  -  reported  irom  a  greenliouse. 

Southern  blig.ht     caused  by  Sclorotiw;!  roirsii  oacc , 
South  Carolina 
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DISEASES  OP  rilSCILLAI'iLOUS  PLAIiTC 


L'.viea  frcifolia  Za.v . 
ra:.cinia  r.ialvacaarum  Eertero 
Crecon   (JSB) 


Antv/erp  hollyhock 

Rust 


/jTiarantJ-.us   ;3raeoizanE 

j'Jouro   cancica   (Pers  . )    Kunts. 

Mar\'land   (Detmold,    Allegany  County)   -   Sept.    16   (GBO 

.^teiniria  tridentata  Kutt. 

Puccini  a  absinthii    (Hedv:.    f.)    X. 
■■■ashin£,ton 

Oregon  ~  prctably  widespread  throughout  district,   . 
does  little  injury   to  host.    (JSB) 


Tumble  v;eed 
V.'hite  rust 


Sagebrush 
Rust 


Asclepiac   syriaca  L. 
I.icnaic 

'.,'1  scon  sin 


I'.iilkv.-eed 
i'osaic 


Ceanothus  velutinuG  Dcu/'l. 

Oylindrospcrium  ceanotlii  IjII  .   &.  Ev, 
Oregon   (jSB) 


Euclcui'^sh 
Leaf   spot 


Cerastivm  sp. 

Rhizoctonia  solani  KWin. 

General  -   throughout  eastern  United  States    (Piper) 


r"oure-ec.r  chickv/eed 
Erovn  patch 


Circaea  jmcifica  Acoh.   &  Magn. 

puccinia  ciroaeae  E'ers, 

V.'ashington   (JSB) 


Enchanters  nightshade 

Rust 


ElymuE  sp. 

Puccinia  clematidis  (CC.)  Lag. 

Oregon 

Epilobivc":  anguctifoiiur.i  X- 

Pucciniastrum  pustulatu:.'!   (pers.)    Diet, 
'./aaijngton,    Oregon.    (JSB) 


'.'ild  rye   grass 
Rust 


Pireweed 
Rust 


Euphorbia   corollata  L. 

Ivlicrosphaera  euphorbiae    (?:;.)   Burk.    &.  Curt. 
Ohio    (BF) 


t-purge 

Fovrdery  nildew 


Euphorbia    sp . 

Melanpsora  nonticcla  I.'ains 
■  Oregon     (JS2; 


Spurge 

Rust 


C-aultheria   shallon  Pursh 

'lycosphaerella  gaultheriae  Cke .   &  Ell. 
"ashing ton   (JS5) 

Oregon  -  v/idespread  throughout  range  of  host, 
injury  to  leaves  slight.    (JSB/ 


Aromatic  vdnter green 
Leaf   spot 
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Gaylussacia  baccata  (V/aug.)  0.  Koch 

Meteerological 

Connecticut  -  reports  and  observations  include 
portions  of  the  townships  of  Plainsfield, 
Sterlinf^,  Canterbury  ar.d  Brooklyn.  Most 
of  the  blossoms  were  killed,  only  a  few 
berries  v;ere  found  in  sheltered  places.  (JLS) 

Geranium  texanum  (Trelease)  Heller 
Plasniopora  geranii  Berl.  &  De  Toni 
Louisiana 


Black  huckleberry 
Freezing 


Geranium 

Downy  mildew, 


Lap Sana  communis  L. 

Puccinia  lapsanae  (Schul.)  Fokl. 
'.'.'a  sh  i  n  g  ton  ( J  SE ) 

Lathyrus  nuttallii  3.  Wats. 
Erysiphe  polygon!  DC. 

Oregon  (JSB) 
Uromyces  fabae  (Pt^rs.)  De  3ary 

Oregon  (JSB) 

Malva  rotundifolia  L. 

Puccinia  malvacearun  Bertero 
'Washington,   Oregon.    (jSB) 


Nipple-wort 
Rust 


Vetch 

Pov>rdery  mildew 

Rust 


Mallow 
Rust 


■li 


Malva  sp.  Mallow 

Puccinia  malvacearum  Mont.  Rust 

California  -  widespread,    can  undoubtedly  be   found 
anyv/here  mallow    grows.    (:7SP) 

Madia  sp.  Tarweed 

Coleosporium  madiae  Cke.  Rust 

Oregon   (JSE) 


Mentha  sp . 

puccinia  menthae  Pers. 
'./'ashing ton  (JSB) 


Mint 
Rust 


Menziessia  ferruginea  Sm. 
Rhytisma  sp. 

Washington  -  causes  little  injxiry  to  host.  (JSB) 


Fools  huckleberry 
Tar spot 


Micromeria  chamissonis  (Benth.)  Greene 
Puccinia  micromeriae  D.T.T. 
Oregon  (JSE) 


Tea  vine 
Rust 


Oxalis  stricta  L. 

Micro sphaera  russellii  Clinton 


Ohio  (BP) 


V(Ood  sorrel 

Powdery  mildew 


Physalis  longifolia  Nutt. 

Mosaic 

Iowa  (ILM) 


Ground  cherry 
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PhysaliE  spp. 
Mosaic 

*ndiana 
UnknowTi  Itaf  spot 

^;est  Virginia  (RJH) 

Pteridium  aquilinvmi  pubscens  Underw, 
Uredinopsis  mirabilis  (pic. )  Llagn. 
V.'aDhington,  Oregon.  (JSB) 

Rhus  diversilo^a  Torr .  c-  Gr. 

Cylindrospcrium  toxicodendri  (Curt. )  Deafness 
Oregon 

Solanurn  carolinense  L- 
:.:osaic 

Indiana 

Thalictrum  sp. 

ptiocinia  triticina  Eriks .   £•  Henn. 
Indiana   (E8M) 


Ground   cherry 


Brake 

RuGt 


Poison  oak 
Leaf  spot 


Korse  nettle 


Meadov;-rue 
Rust 


VaccinuTP.  spp. 

Calyptospora  columnar  is  (Alb.  &.  Schw.)   Ktlhn  . 

TTashington,  Ortgon.      (JSB) 

'.Widespread  throughout  range  of  host  and  in  the   above 
districts.    (JSB) 
Exobasidium  vaccinii    (?ckl.)  \/or. 

'Tabhington  (JSB)  •'' 

Meteorological 

Connecticut  -  on  V.   vacillang  u.  V.   corymbosun 
Microsphaera  alni  vaccinii    (Scha-)   Salm. 

Ohio 
Pucciniastruiri  myrtilli    (Schurc.)   Arth. 

Oregon   (JSB) 

Veronica  serpyllifolia  L. 
Rhizcctonia  solani  Kiihn 

General  -   throughout  eastern  United  States.  (CIT) 

Taraxacum  officinale  '.'eber 

Sphaerotheca  hamuli  var .  fuligena  (Schlecht.)  Sain. 

'Tashington  -  cormon  t'lroughout  the  Puyallup  Valley. 

Literature 


Huckleberry 
Stem  blister 


Leaf  spot 
Freezing 
Powdery  mildew 
Rust 


Thyme    leaved   speedwell 
Brownpatch 


Dandelion 

Powdery  mildew 


Arango,    Rodolfo.      La  cirugia  vegetal  Rev.    Agr.   Com.   y.    Trab.    1:    G34~^37- 

illus.     December  I918, 
Ashby,    S.    P,      Antiseptic   treatment  and  water-proofing  of    tree  wounds.      Agr. 

Hews  20:   398.      December  10,    192I. 
Atkinson,    George  Francis.      Studies  of  some    tree  destroying   fungi.     Trans.   Mass 

Hort.    Soc.   1901 :    IO9-13O.      I902. 
_^______ Studies  of  somie   shade   tree  and  timber  destroying 

fungi.     Cornell  Agr.   Exp.    Sta.   Bui.   193:   199-235 .     illus.     I9OI. 


48G 


Baboock,  D.  C.   Diseases  of  forest  and  shade  trees.  I'!o .  Bu?,..  Ohio  Agr.  Exp. 

:^ta.  1:  29i-2s'G,  333-339-  iiius.  1916. 

Bean,  V:illiani  Jackson.  The  care  of  old  trees.   Bui.  Llisc.  Inform.,  Kew 
1915:   82-83.   illus,  pi.  ' 

Kollovf  trees.  Bui.  Misc.  Inform.  Kew,  1912,  pp.. 
33^-339.  pi.  ,  ■ 

Butler,  Ld'iin   John.   Some  Indian  forest  fungi.   Indian  For.  3I:  487-496, 

543-55b,  G11-017,  670-679.    illus.    1905. 

Cheel,    Edv/in.      Diseases  in  forest   trees  caused  by  the   larger  fungi.     Bui. 

For.   Com.,   N.S.IY.   12.       22  p.      xx  pi.   on  11   (pi.   1-11  col)   October  I918. 
Cook,   iviel.   T.      Diseases  of  forest  and  shade  trees.     Trenton  State  Gazette 

Publishing  Co.,   printers.     I912. 
Cooke,    Mordecai  Cubitt.      I\ingoid  diseases  of  forest  trees.      Indian  For.   2: 

380-387.      1877. 
_^________ Fungoid  pests  of   forest  trees.        Jour.    Roy.    Hort. 

Sec.   29:     361-391.     col.  pi.   xix-xxi.      I905. 
Curtis,   Charles  E.     The  manifestation  of  disease  in  forest  trees,    the   causes, 

and  remedies.      London.  H.    Cox,    1892 . 
Davey,    John.      Operating  on  trees.      The   ills  and'  injuries  made  by  pests,    the 

elements,    and  man  often   require  drastic   surgery.      House  <.".   Garden     Vol.   ^'2, 

no.   2.      pp.    52-53,   86.      illus.   August  I922.  : 

Davey   Institute  of  Tree  Surgory.      Kent,    Ohio.      Kos.    1-22.      I9I4-I915. 
Parlow,    V.'illiam     G.      Diseases   of   forest  trees.     Tfans.   I  lass.    Hort.    Soc.    1879, 

pp.   44-48.  ] 
^ Diseases  of   trees  likely  to  follov/  mechanical  injuries. 

Trans.    I'ass .    Hort.    Soc.    189I,    pp.   I4O-I54. 
Forbes,    A.    C      The   decay  of   trees.' '  Gard.   Chron.  HI,    26:    66,    I23,    308.    1899. 
Forsyth,    V.'illiam.      Observations   on  the  disease  defects  and  injuries   in  all 

kinds  of  fruit   ard    for  us  t  trees,    vdtli   an  account   of   a  particular  method  of 

cure  invented  and  practiced  by  ^''illian  Forsy.tli.      London.     Printed  for  the 

author   I79I. 
Fraser,   V.'.   P.      Diseases  of   forest  and  shade  trees.     Ann.   Rept,    Quebec  Soc. 

Prct.    Plants  5:    76-84.      illus.      I913. 
Jarrett,    A.    0.      Forest  tree  diseases.      Trans.    Utah  Acad.    Sci .   2:    182-189.   I92I. 
Graves,    A.    H.      Notes  on  the  diseases  of   trees  in   the  southern  Appalachians, 

I-III.     Phytopath.  3:    I29-I39.    I913;   4:5-10,    63-72,   pl.-ii-iv.    1914. 
__^_____^______       Some   diseases  of  trees  in  Greater  Ilev;  York.     Ilycologia  2: 

111-124.      pi.    10.      Kay  1919.      (Bibliographical   footnotes.) 
Great  Britain.     Board  of  Agriculture  and  Fisheries.     Dic^eases  of  forest 

trees.      (London  I904) 
__, •    -  '    ,  ,_    .  ■  Its  miscellaneous 

publications  3 • 
Halstead,    B.    D.      Fungi  injurious   to  fore;,  ts.     Pennsylvania   Dept.    For.    Rept. 

1901-1902,  :}-p.  68-06.  pi.  17-26.    1902. 

.  Fungi   of   forest  trees.      Bui.    lov/a  ^vgr.   Coll .  j    dept.   bot. 

November  I886.     pp.   5 '6-57.     1887..    ,     , 

Fungous  diseases  of  our  forest  trees,      ^^nn.    Re^t.   Pennsyl- 


vania  Dept.   Agr.    3      (1897)    (Div.    ?cr.,  07.    5I-68.)    illu? .      U^98. 
Kartig,    Robert.      Lehrbuch  der  baumkrankl-ieiten.    •  Etrlin,    J.   Springer     1882 . 

(also   in  1889   edition)  ■         . 

^_^___ Lehrbuch  der  pflanzenkrankheiten.      Etrlin.      J.    Srpinger  I9OO. 

^ _  '     Die  durch  pilze   erzeugter^  kranlciieiten  der  vraldtaume .      Fur 

den  deutschen  forerter.      Breslau,    C.   Kor  ._,enFtern,    1875  • 


I 


487 

Htdgocok.,      C-.    G.      Phytopath.    2:   73-80.   1912;    3:111-114.    I913;    4:    181-188. 

rji4;  5:  lyG-i^^i.  1915. 

Hoffer,   G.    li.      Hhv   more  important  fungi   attacking  forest  trees  in  Indiana. 

Rept.    Indian?.   St.    Bd.    For.    I914:   84-97.      illus .      I915 . 
Hough,    F.'  B.      Diseases   and  other  injuries  of  forest  trees.      Rept.    For.    U.    'o. 

Dept.    Agr.    1877.   pp.    I74-I9O.      1878. 
House,    H.    D.      Tree    surgery,    good  and  bad.      IJew  Country    Life.    Vol.    32,    no.   4- 

pp.   28-32.      illus.      August  1917. 
Howe,    George   H.      Effect  of  various  dressings  on  pruning  v/ounds  of  fruit    trees, 

New  York   Agr.   Exp.    Sta.    Bui.   39 G:   83-94.      February    I915. 
Hubert,    E.    E.      Fungi  as  contributery  causes  of  windfall  in  i±ie    Northv/cst. 

Jour.    For.   iG:    G9&-714.      October  I918.      (bibl.   pp.   713-714) 
Observations  on  Cytospora  chrysosperma   in  the   Nortiiv^rest. 

Phytopath.    10:   442-447,      October  I92O. 
Humphrey,    0.    J.      Diseaf:es  of  ornamental  and   forest  trees.      'i''isc.    Kort. 

12:    18^-191.      illus.      August   1922. 
Leviscn,    J.    J.      Filling  tree   cavities.     Ivlycologia  1:   77-79-      pl-    &•      1909- 
McCallum,    A.   ".7.      The    nature   and    aims   of  forest  pathologj''.     Agr.    Gaz.   Canada 

7-    737-738.      September  192G . 
McFarland,    J.    K.      V/hat  about   tree  surgery?      Amer.    For.    23:    531-535-    illus, 

September  19 17. 
Liaxv/ell,    R.    B.      Fungous  diseases  of   trees,      xvmer.    For.   22:    16I-IG3.      illus. 

1916. 
Meinecke,    E.    F.   l[.      Basic  problems  in  forest  pathologj' .      Jour-   For.    I5  : 

215-224.      February  I917. 
Forest  pathology  in  forest  regulations.      U,    S.    D.    A. 

Bui.   275-    (professional  paper)    1915' 

Forest  tree   diseases  common  in  California   and  Nevada.      A 


manual  for    field  use.      U.    3.    D.   A.   Forest  Service.    1914- 
Metcalf,    Haven.      Diseases  of  the  chestnut  and  other  trees.      Trans.   Mass.    Hort. 
Soc.    1912:    G9-9O.      1912. 

l.^iller,    F.   H.      Disease   control   and   forest  management.     Jour.    For.    I5:   974-977  • 

December   1917-       (Literature   cited) 
I/iUrray,    J.    !.;.      Polyoorus  schv/einitzii  Fr.      Trans.   Roy.    Scot.    Arbor.    Soc 

30 :    5G-57.      pi.    7.      January  191b. 
Murrill,   \;.    A.      Real  and  fake    "tree  doctors."      Country  Life   in  ;jnerica  I5: 

499.      illus.    1909. 
Ormsbee,    C    C      "Tree   Svirgery".      ;mn.    .Rept.    Vermont  Hort.    Soc.    11    (19th  ann. 

meet.):    II5-II9 .      I914. 
Pamrael,    L.    H.      Sor.e    fungous  diseases  of  trees.     Proc.    Iowa  Acad.    Sci .    18: 

25-33.      illuE.   3  pi.      1911. 
Parsons,    T.    H.      Notes  on  the   effects  of  shell   fire  on  trees  in  v/oods   in 

France.      Bui.   I-'lsc.    Inform.    Kew.    I919,   pp.   23I-233 .      pi.    G-7. 
Piper;    C.    V.    and   S.   V,".    Fletcher.      Root  diseases   of  fruit  arxl   other  trees   caused 

by  toadstools,      '.'asliington  Agr.    Exp.    Sta.   Eul.   59:    14p.      I903. 
Pollock,    J.    B.      Notes  on  plant  pathology.      Rept.   i'.ichigan  iiCad.    Sci.   11: 

48-54.      1909. 
Rane,    F.   V.'.      Recent  troubles  v/ith  our   fort-st  trees.      Trans,   ''.asr.   Hort.    Soc. 

pp.    57-G9.      1917. 
Pankin,   ;;.    H.      Man\xal  of   tree  diseases,    Nevf  York.      The   HacMillan  Co.      I918. 
Reed,    G.    iM.      Phytopatho logical   survey  of  the   trees  and   shrubs  cf  Prospect 

Park  and  the   Botanic  Garden   (Brooklyn)    1.      Brooklyn  Bot.   Gard.    Rec.    6: 

14-20 ;    7:    14-23.      January   I918. 


488 


Rorncll,  Lara.   Some  fungi  f rowing  both  on  coniferous  and  deciduous  trees. 

Mycoluria  1:  2^5-267.   I909. 
Schenck,  C.  A.   Forest  protection.-  Inland  Press.  Asheville,  North  Carolina. 

1902. 
Schmitz,  Henry.   The  present  trend  of  forest  pathology.   Idaho  For.  I92O. 

pp.  15-17. 
Schrenk,  Hermann  von,  and  Perley  Spa^olding .   Diseases  of  deciduous  forest 

trees.   U,  S.  D.  A.  (B.  P.  I.)  Bui.  I49 .   I3C9. 

Fungous  diseases  of  forest  trees.   U.  S.  D.  A.  Year 

.  Be ok  I9CO.   pp.  199-210. 
Selby,  A.  D-   Dressiness  for  pruninj-.  v/ounds  of  trees.   Ohio  Aj^r.  Bxp.  Sta. 

Cir.  12G-:  IG3-I7O.   I912 . 
Tree  fillings  and  wound  dressings  for  orchard  and  shade  trees, 

Ohio  A,;r.  Exp.  Sta.  Cir.  I5O:  Gl-63.   I915. 
Spauldinf,  Perley.   Forest  fungi  of  Bethel,   Vermont  Bet.  &  Bird  Club  Bui. 

1:  24-25.   1915. 
Notes  uDon  tree  diseases  in  the  eastern  states,  ilyoologia 

4:  148-151.    1912.         *  d 

and  Carl  Hartley.      Safety  first  in  tree  planting.     Airer,  ' 

For.   22:    GG^-oGS.      illus.  map.      November  I916. 
^       Two  fungi  growing  in  holes  rmde  by 


v;ood-boring  insects.      Ann.   Rept.  I'o.   Bot.    Gard.    I5 :      73-77-      I904. 
Ste-v/art,    F.   C      Notes  on  miscellaneous  plant   diseases.      -'iJin.    Rept.   Nev/  York 

Agr.   Exp.    Sta.   1896.        15 :   45I-459.   1897.      (The  hor-e   chestnut  disease; 

the   sycamore   dis  case . ) 
Stone,    G.   E.      Tree   surgery.      Massachusetts  Agr.   Exp.    Sta.    Bui,   12^:  28-36. 

figs.   7-17.      1908. 
V/ard,    H.   M.      Ltiraber   and    some   of   its  diseases.      London,    Macmillanr'  Co.    l897' 
V/ebster,    ,^.   D.      Tree  v/ounds  and  diseases.      London,   \/illiams  <-    Nort_,ate.    191d. 
Weir,    J.   R.      Montana  forest  tree   fungi   I.      Mycologia  9:    I29-I37.      pi.    G. 

May  1917. 

New  hosts  for   some    forest  tree   fungi.     Phytopath.   5=    7^~7^'   1915' 

Notes  on  the  altitudinal  range  of  forest   fungi,      i'ycologia  10: 

4-14.      January  I91S. 

and  L.   E.    Hubert.     Forest  disease   surveys.      U.    S.    D.    ....   Bui.   658' 


(professional  paper)    I918 

Pathological  marking   rules  for  Idaho   arxi  Montana.      Jour.    For. 
17:    0GG-G81.     October   I919.      (bibl.   p.    G81) 

Some  factors  governing  the   trend  and  practice  of   forest  sanita- 


tion.     For.    Quart.    I3:   481-489 . .    I915 
Wooduorth,    C-    •..'.      Diseases  cf   trees.     Ann.   Rept.  California   -ivgr.   Exp.    Sta. 

1894- 189  5 .    23 1-240 .    189  G . 

Tree  surgery.  Missouri  Eot.  Gard.  5:  9I-97.  pi.  7-I2.  June  1917. 


CROP   L03SE3  FRO;i  PLAIIT  DI33ASKS   Pi   THE  UIJITED  ST>iTr.S 

ii:  IS  21 


489 


Supplenent  24 


llovernber  1,    I922 


con  TENTS 


'•^eat 490       Oats 496        Sweet  potato.    504       Cotton 50;j 

Rye 492       Corn /;98        Tomato ^O^)       Apple 5OC 


Barley. 


494       Potato 500       Dry  bean 50b       Peach 

Hi TRODUG  TORY  S T/.TEi.IEIi T 


510 


The  accompanying  tabulations  constitute  the  jTii'th  annual  set  of  crop  loss 
estimates  made  by  the  plc-.nt  pathologists  of  the  country  and  assembled  and  issued 
from  the  Plant  Disease  Survey,   ^s  usual,  these  estimates  are  for  a  few  of  the 
most  important  crops  and  include  the  losses  from  plant  diseases  only,  the  depre- 
dations of  insects  or  crop  failures  from  v/eather  factors  not  being  considered. 

These  estimates  represent  the  losses  as  seen  from  the  viewpoint  of  the 
plant  pathologist.   They  are  not  made  from  the  point  of  view  of  the  farmer  who 
is  not  familiar  viit'ci   diseases  and  who  is  inclined  to  overlook  them  as  a  factor 
in  reducing  yield  and  ascribe  all  crop  troubles  to  the  weather.   It  may  be  ar- 
gued that  the  plant  pathologist  is  naturally  liable  to  overestimate  rather  than 
to  underestimate  the  importance  of  plant  diseases  as  a  factor  in  reducing  yield. 
However,  it  is  believed  that  all  persons  v/ho  have  furnished  estimates,  or  v/ho 
have  taken  part  in  the  preparation  of  them,  have  tried  to  be  impartial  and 
when  in  doubt  have  erred  on  the  conservative  rather  than  the  extreme  side. 

As  has  been  said  before,  no  claim  is  made  that  these  figures  are  accurate. 
At  best  the  estimates  of  losses  from  disease  are  guesses,  as  are  also  estimates 
of  the  yield  of  the  crops  themselves.  However,  they  represent  the  combined  judg- 
ment of  the  plant  disease  workers  of  the  country,  who,  in  our  opinion,  are  most 
competent  to  judge.   In  some  states  collaborators  had  a  considerable  body  of 
data  on  v^hich  to  base  their  estimates,  but  in  many  cases  this  was  lacking  and  so 
the  plant  pathologist  was  obliged  to  rely  solely  on  his  personal  knowledge  of 
conditions. 

It  is  thought  that  these  figures  are  reasonably  reliable  and  that  they 
represent  fairly  the  relative  importance  of  the  various  diseases  in  the  differ- 
ent states  and  for  the  different  years. 

The  methods  of  making  these  estimates  have  been  explained  in  other  Supple- 
ments of  the  Plant  Disease  Bulletin  (Pl.Dis.Bul.Suppls .  G   and  12,  1919  and  1920). 

Table  99*   Estimated  percentage  losses  to  eleven  crops  from  plant  diseases 
in  1919,  1920,  and  I92I. 


Crop                           ■ 

Pel 

-cent   loss                : 

i   Crop 

Perr 

;ent  loss 

1919 

:    1920 

1921      : 

LJ5J3 

:    1920 

:    1921 

Vmeat 

16. 9G 

11.70 

:      9.2      : 

:    Sweet  potato 

3G.23 

25.8 

:    28.3 

Rye 

:      1.74 

.      1.98 

:      1.4      : 

:   Dry  bean 

3.70 

:      4.3 

:    14.1 

Barley 

•  5.90 

4.60 

:  li  ; 

:   Cotton 

13.59 

•    13.4 

:    15.8 

Oats 

5.90 

4,30 

:    npple 

11.37 

-    IG.5 

11.3 

Corn 

'      6.41 

G.39 

:      8.8      : 

:    Peach 

12.04 

19.4 

:    15-3 

Potato 

19-50 

'    21.70 

:    iQ.G      : 
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Sstimatod  percentage  i-eduction  in  yield  of  toraatoes  due  to  "cptorin 
blight  (Scptoria  l^.^copyrsici) ,  Fusr.riurn  wilt  (Fusr-riun  lycop-.rsici)  ^  bacterial 
wilt  ( I3a  c  i  llu  s  s  o  la  na  c  o  a  rum ) ,  early  blight  (Macrosporium  sol:-.ni ) ,  and  othor  dis- 
eases, 1921.  (Production  figures  not  available.  / 
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Estifiiated  ruduotion   in  yield  due  to  disease 

State 

:      Leaf  curl        :      Brovm  rot 

: Other 

diseases:   All  diseases 

:     % 

:  Bus. (000 

% 

:  Bus. (000 

c' 
P 

:Bus.(000 

:     % 

:Bus.T000 

:   omitted) 

:  omitted) 

ronitted) 

•omitted) 

omitted) 

N.   K. 

'              29 

Mass. 

185 

:   -> 

:             — 

'  5' 

'          10 

1.      : 

2 

■   I. 

\          12 

R.   I.    - 

12 

— 

— 

J  « 

•7 

.   2. 

.2 

:   7- 

.9 

Conn.    : 

290 

:   t 

+ 

0  • 

26 

2.      . 

6 

:10.    +: 

32+ 

IJ.    Y.     ; 

1,700 

.   1. 

17*5 

1.      : 

-          17-5 

1.         ! 

17-5 

:   3.      • 

52.5 

11 .    J .     ; 

347 

t        : 

+ 

:    1.      • 

4 

:   2.       ; 

7 

3.    +. 

11  + 

Pa. 

350 

:   3. 

13 

:10. 

.         41      : 

3. 

13 

:lG. 

:           67 

Del.      ; 

7 

-           ; 

- 

— 

3*     ■ 

0 

3-     • 

.2 

Md.        : 

59     . 

_             ; 

._ 

^             ; 

— 

A.     • 

2 

:   4'       ' 

2 

Va.         : 

52 

t 

+ 

t    1.      ; 

1 

■  4-     ' 

2 

:   5-    ^• 

3  + 

v;.  Va. 

48 

;    - 

~ 

— 

— 

3. 

:             1 

:    3. 

i 

N.  C.    : 

Gm 

t        : 

+ 

25.      : 

215      ■ 

•   -        : 

- 

:25.    + 

215+ 

3.  0.    : 

56^ 

- 

- 

20. 

155 

•  7-     = 

.       54 

=  27.       ■ 

209 
-  2,cG8+ 

Ga.         : 

b,550 

:    t 

+    . 

15- 

:   1,293 

^  9- 

:      775 

:24.    +• 

Pla.      . 

130 

— 

— 

— 

—       ; 

- 

:             -      ; 

— 

:            - 

aiio      : 

335     : 

.5    . 

1 

5-     ' 

19      : 

■  5-     . 

19 

:10.5 

^5  , 

Ind.       : 

26     • 

•5  ■ 

a 

'   t        : 

+ 

•    2.       : 

•5 

:   2.5-^: 

.G+ 

111.      : 

7^ 

■    1.       : 

1 

;   -        : 

— 

■   2.       : 

2 

.   3.       : 

3 

Mich.    : 

358 

.    t         : 

+ 

;    —           ; 

— 

—        : 

— 

.           +. 

+ 

Iowa      : 

85    • 

1. 

1      : 

—        : 

— 

— 

— 

1. 

1 

Mo.         : 

0      : 

.5 

—        ; 

—           ; 

—      : 

—         : 

-       ; 

-5  • 

- 

Uobr.    : 

0      • 

t        : 

+ 

0        : 

0      - 

'   —        ; 

- 

:           ■*■; 

+ 

Kans.    : 

24 

+ 

:    0        ; 

0 

—          ; 

_ 

;                   +_ 

+ 

Ky. 

80 

_ 

_ 

_ 

_ 

1. 

1 

.      1. 

:            1 

Tenn.    ■ 

320      : 

t 

+      ; 

10. 

•         36      • 

t 

+ 

•10.    +: 

3G. 

Ala .      ! 

1,230      : 

- 

- 

15.      . 

217      : 

-        : 

- 

.15.       : 

217 

Miss.    ; 

322 

:   1.      : 

5 

;20.      : 

93 

•10.       ; 

47 

:31-      ■ 

145 

La, 

264 

0 

0      ; 

25- 

94      : 

5- 

19 

.30. 

113 

Texas    • 

2,200      : 

— 

—       ; 

3.       : 

7?    ' 

10.       : 

253 

.13.       : 

329 

Okla.    : 

3bO 

•    t         ; 

+ 

2.      : 

8     . 

•   5-       : 

19 

=  7-  *'• 

27+ 

Ark. 

435 

860  ■ 

:    1. 

4 

:    1. 

4    • 

1.      ; 

5 

'  3. 

13 

Colo.    • 

0 

;            0      ; 

0         : 

0      : 

5-     ' 

45      : 

5*      : 

45 

N.Mex.; 

8 

0 

0     . 

0        : 

0      : 

-          ; 

- 

; 

- 

iiriz .    ' 

54 

:    0        : 

0 

0 

0      . 

:   —        ! 

— 

.    - 

- 

Utah 

763 

— 

;                     _ 

0 

0      : 

t 

+          ; 

+ 

.           + 

Nov. 

4    ■ 

;     — 

•                     . 

0 

0      : 

—        : 

- 

- 

- 

Ida.      : 

150 

:    t 

:            + 

:    0        : 

0 

3-     ' 

5 

§*    " 

.5" 

Wash.    . 

772 

:    2. 

■          17 

:   1. 

r            8      ■ 

5.     • 

A? 
(.1 

:  8. 

67 

Ore. 

:             190 

■15. 

r          45 

2. 

:            6      . 

20. 

37- 

112 

Calif. 

.      12,84s 

.    1. 

:        149 

■•   3. 

:        448      : 

10. 

.  1.494 

14.     ' 

:    2,091 

u.  s. 

:      32,733 

;  .6 

:        254 

''  7-2  ' 

:   2,772 

•  7-5  ' 

:   2,892 

•15-3 

:    5.918 
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INDEX  TO  SU?PIi:MEIiTS  XX  -  XXIV,    PLANT  DISEASE  BULU-VriN 

1922  / 


prepared  by  Mary  G.  Van  Meter 


Abies  amabilis  (sre  silver  fir), 

417,  419- 
balsamea,  (see  balsam  fir),  419. 
concolor,  (see  white  fir),  420. 
grandis,  (see  lowland  v/hite  fir), 

420. 
lasiocarpa,  (see  Alpine  fir),  422. 
magnifica,  (see  red  fir),  422. 
hobilis,  (see  noble  fir),  ^22. 
shastensis,  (see  shasta  fir),  422. 
spp. ,  (see  fir),  422. 
Acer  circinaturn,  (see  vine  maple),  45^* 
glabrum,  (see  dwarf  maple),  4'3^- 
macrophyllum,  (see  broad  leaf  maple), 

458. 
negundo,  Phyllosticta  leaf  spot,  45^* 
pennsylvanicura,  Phyllosticta  leaf 

spot,  45^' 

rubrum,  tar  leaf  spot,  458. 
spp.,  (see  maple),  45^* 
Acrostalagmus  caulophagus,  raspberry, 

112. 
Actinomyces  braziliensis,  Brazil  nut, 
138. 
scabies,  beet,  4O2. 
parsnip,  410- 
potato,  2oG. 
Actinonema  rosae,  (see  Diplocarpon 

rosae),  47^* 
Mzuki  bean,  (see  bean),  347' 
Aecidium  fraxini,  (see  Fuccinia  peri- 
derraiospora) ,  449- 
gossypii,  cotton,  33b« 
Aeginetia  indica,  sugar  cane,  391' 
Aesculus  glabra,  (see  buckeye),  45^* 
hippocastanum,  (see  horse  chest- 
nut), 456. 


Agropyron  caninum,  Helminthosporium 
sp.,  253. 
intermedium,  Helminthosporium  sp« , 

253- 

Ophiobolus,  180. 

repens,  Helminthosporium  sp. ,  2^3 • 

Ophiobulus,  188,  189. 
sp.,  253. 

yeptoria  agropyri,  253* 

stem  rust,  171,  253» 
smithii,  Helminthosporium  sp-,  253- 
tenerum,  Helminthosporium  sp.,  253< 

stem  rust,  2^3' 
Agrostis  alba,  Claviceps  purpurea, 

253'- 

stem  rust,  253* 
Alaska  cedar,  rust,  449,  4^3' 
Albugo  Candida,  horseradish,  3^5* 
radish,  3^^* 
tumbleweed,  4^3- 
turnip,  3^7' 
ipomoeae-panduranae,  sweet  potato, 

339- 

sp.,   morning-glory,   473. 

tragopogonis,    salsify,   413 ■■ 
Alder,    catkin  deformation,   44^' 

leaf  spot,   Cylindrosporium,   44^'' 
Leptothyrium,    4"1-^' 

Mycorrhiza,    4't9  ■ 

root  galls,    449- 

winter  injury,  449" 
Alder,  mjuntain,  powdery  mildew,  44^' 
Alder,  red,  catkin  deformation,  44^* 

leaf  spjt,  4^-8. 

prwdery  milde'/,  44^* 
Alfalfa,  anthracnose,  24I. 

bacterial  blight,  24I. 
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dodder,  24?. 

downy  mildew,  24I. 

frost  injury,  243- 

Fusarium  roseum,  24-5- 

leaf  spot,  Cercospora,  '^2:> 
Pseudopeziaa,  239' 

Pseudopezi^a  medicaginis,  24O. 

rjot  knot,  242. 

root  rot.  242.> 

Fi-'sariurn,  245* 
OLonium,  242. 
Sclerotinia,  24I- 
violet,  243. 

rust,  240. 

Tylenchus  dipsaci,   242. 

white   STDot,    242. 

yellow  leaf  blotch,  24O. 

yellw  top,  242. 
Almond,  Arrnillaria  root  rot,  1361. 

blight,  Coryneum,  136. 

blossom  blight,  136. 

crown  gall,  13G. 

die-back,  13b. 

fi-'iit  drop,  136. 

heart  rot,  ]3^» 

rust,  136. 

shot  hole,  13^' 

sour  sap,  13^' 
Alnus  oregona,  (see  red  alder),  44°' 

rugosa,  leaf  spot,,  44^' 

spp.,  (see  alder),  4^8. 

tenuifolia,  (see  mountain  a.laer), 
448. 
A.lopecurus  pratensis,  Helminthosporium 

sp.,  253. 
Alsike  clover,  (see  clever),  243- 
Alternaria,  apple,  53* 

brassicae,  cabbage,  3^2. 

brassicae  nigrescens,  cantaloupe, 

357 

watermeljn,  3^2. 
panax,  ginseng,  408. 
sp.,  anemone,  4^7* 

cantaloupe,  3^9 >  3?0- 

carrot,  4*-'3- 

cotton,  386* 

eggplant,  4O7. 

fir,  422. 

lettuce,  409- 
sugar  beet,  39^' 
turnjp,  3'^?* 
Althaea  ficifolia,  (see  Antwerp  hol- 
lyhock), 483. 


I'osea,  (see  hollyhock),  47^' 
Araaranthus  graecizans,  (see  tumble- 
weed),  483* 
Amelanchier  alnifolia,  (see  western 
service  berry),  4^4' 

cusickii,  (see  service  berry),  4^4* 

Amerosporiura  oeconomicum,  cov;pea,  249* 

Ampel3psis  quinquefolia,  downy  mildew, 

467. 

pov.'dery  mildew,  4"7* 

spp« ,  canker,  4^7' 

downy  mildew,  4^7* 
leaf  spot,  4^7* 
powdery  mildew,  4^7* 
Andropogon  furcatus,  Helminthosporium 
sp.,  253. 

sorghum,  (see  sorghum),  390' 
Anemone,  leaf  spot,  4^7' 

sp- ,  (see  anemone),  4^7' 
Angular  leaf  spot,  barberry,  4^^' 

bean,  349. 

cotton,  384,  507. 

cucumber,  373* 

currant,  115» 
Angular  leaf  spot,  tobacco,:  398« 
Annualisu,  celery,  407. 

spinach,  414- 
Anthracnose,  alfalfa,  24I. 

apple,  40. 

barley,  214. 

bean,  343.  5'^^- 

blackberry,  113« 

bwr  clover,  249* 

butternut,  451* 

camphor,  451* 

ca/:ta?oupe,    3^8. 

chestnut,   452- 

citrus,    123. 

clovor,    243* 

cjttjn,    382,    507. 

cucumber,    374* 

ourrart,    II5. 

eliTi,   ^54- 

eV'^nvLius,   470' 

fig/ 127  • 

flax.>.23&. 

gourd,    377. 

gr&pe,    104. 

hickory,   45^* 

hollyhock,   472.  ^ 

legunes,    249.  '^ 

lettuce,   4^^-'- 

logaaberry,    113 • 
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magnolia,  457* 
Medic ago  spp. ,  249* 
Melilotus,  249. 
oak,  4G0. 
oats,  221. 
pansy,  474. 
pea,  411* 
pecan,  133* 
pepper,  412. 
poplar,  463. 
potato,  307* 
privet,  475- 
raspberry,  10'^. 
rhubarb,  413* 
rise,  479.' 
ryo,  204, 
snapdragon,  479* 
spinach,  413- 
s quash,  377* 
Sudan  grass,  2^2, 
sv/eet  cljver,  248. 
sycamore,  4^4* 
tonato,  329,  332,  333. 
tulip  tree,  4°5' 
turnip,  3^7* 
watermelon,  377* 
wheat,  198. 
Antirrhinum  spp.,  (see  snapdx-agjn) , 

479. 
Antwerp  hollyhock,  rust,  4^3* 
Aphanomyces  laevis,  (see  Rheospo- 

rangium  aphaniderraatus ) ,  '^oG< 
Aplanobacter  stev/artii,  corn,  23O. 
Aplopsora  nyssae,  cottjn  gum,  455* 
Apple,  anthracnose,  /lO, 
arsenical  injury,  ^0» 
baldwin  spot,  49"' 
bark  cankers,  33' 
bitter  pit,  49* 
bitter  rot,  2G,  ^^^^ 
black  root  rot,  c£» 
black  rot,  30,  508. 
blister,  54" 
blister  canker,  20. 
blJtch,  21,  508. 
brown  bark  spot,  54* 
bro'.vn  rjt,  52* 
canker^  Cytospora,  53 • 
Ox-ange  pjx,  53* 
Plenodomus,  53 » 
rough  bark,  54* 
superficial  bark,  53* 


Valsa,  5 


■T* 


cedar  rust,  37»  50^' 
chlorosis  of  leaves,  53* 
Olitocybe  monadelpha,  47* 
collar  rot,  /[G. 
copper  injury,  ^O- 
cork,  52- 
crinkle,  ^2, 

crop  losses,  489,  508,  509. 
crown  gall,  43.- 
drought  spot,  52. 
European  canker,  42* 
fire  blight,  32,  509. 
fly  speck,  45. 
freckle,  54. 
fruit  rots,  ^2» 
fruit  spot,  40. 
Gravenstein  trouble,  54* 
growth  crack,  54* 
hail  injury,  ^1, 
heart  rots,  'i4' 
heartwood  rot,  54* 
internal  breakdown,  54* 
Jonathan  spot,  4^* 
leaf  spots,  52* 

Cercosp:>ra,  53* 
lime  sulphur  injury,  ^0, 
lye  injury,  51. 
measles,  ^l* 

miscellaneous  bark  cankei's,  53* 
miscellaneous  fruit  rots,  'j2, 
miscellaneous  leaf  spots,  52* 
miscellaneous  non-parasitic  dis- 
eases, 54*  ■ 
non-parasitic  diseases,  54* 
orange  po::  canker,  53* 
powdery  mildev,',  42* 
production,  8,  ^03,    5^9 • 
,  rpot  rots,  A^f    48- 

Armillaria,  4.7. 

Ozonii'.m,  4'^' 

Xylaria,  4b,  47. 
rosette,  54* 
rot,  Altornaria  c:ire,    53» 

Alternaria  dry,  33* 

Pay  t  jph th  ova ,  53  * 
rough  bark,  54* 
rust,  37'  5'^<^- 
scab,  12,  509, 
scald,  54, 

senility  necrosis,  54* 
soft  rot,  52. 
sooty  bljtch,  45. 
spongy  dry  ret,  53. 
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!,  12, 


53  ■ 


spot  necrosis,  54* 
spray  inji-Tv,  ^O* 
spring  freezes 
stippcn,  49* 

superficial  bark  jankers, 
winter  injury,  ^1. 
ApriCot,  Dlight,  99. 

b?LOssom  blight,  100. 
bnvm  rot,  39 • 
production,  ^Q. 
scab,  103. 
shot  hole,  100. 
Arborvitae,  die-back,  41'^' 
Diplodia  sp.,  /\.l3. 
Keithia  thujin-a,  '\lQ. 
leaf  scorch,  41^* 
Leptosphaeria  sp.,  41^* 
Macrosporiurn  sp.,  /l3. 
L'ycos'ohaerella  sp.,  41^' 
Pestalozzia  conigena,  ^l'^* 
funerea;  41*^  • 
sp . ,  4I'-'  • 
Ph oma  thu j  ana ,  Al^  • 
Recurve.ric.  thujrella,  ^lb» 
root  rot,  41^' 
Septobasidiura  sp.  ,  41*-'' 
tip  dyin^,  418. 
winter  injury,  Al3. 
Arborv.i.tae,  Chinese,  chlorosite,  ^o* 
nursery  blight,  4!^* 
v/inter  injury,  Zj.l8. 
Arbutus  ffisnziesii,  (see  Madrono), 

ZL57. 
Arceuthobium  pusJllus  (see  Razourriof- 

skyt  pus 1 2 la),  447. 
Areolate  cotton  mildev/,  C'Ottjn,  30^» 
Armillaria  mellea,  almond,  136. 
apple,  47. 
blackberry,  II4. 
peach,  85* 
peony,  474. 
pepper  tree,  4°!' 
plum,  92. 
raspberry,  112. 
v/hite  pine,  443* 
Aromatic  wintergreen,  leaf  spot,  4^3* 
Arsenical  injury,  apple,  50* 
Artemisia  tridentata  (see  sa^ebx'ush), 

483. 
Artichjke,  southern  blight,  4O2. 


will 


402. 


Asclepias  syriaca,  (see  milkv/eed), 
483. 


Ascochyta  caulicola,  sv/eet  clover, 
2^8. 
fragariae,  strawberry,  108. 
gossypii,  cotton,  '^dC, 
graminicola  (see  Seotoria  glumarum), 

199. 

pisi,  poa,  411- 
vetch,  2^0. 

rhei,  rhubarb,  413* 
Ascochyta  stem  canker,  sweet  clover, 

248. 
Ash,  le'^.f  spot,  Cercospora,  449' 
Septoria,  449 • 

rust,  449 ♦ 
Ash,  American  mountain,  canker,  449' 

fruit  rot,  449. 
Ash,  mount:. in,  rust,  449* 
Ash,  Orjgon,  leaf  blight,  449. 

leaf  blotch,  4/;9. 
Asparagus,  Rhizoctonia  rot,  4^2' 

root  rot,  402. 

ru  s  t ,   /[02 . 
Aspen,   -hite  heartwood  rot,   44.9,   4G4. 
Aspergillus  niger,    onion,   357' 

sp. ,   Brazil  nut,    130. 
Aster,   Cihina,    leaf  spot,   /\(jQ» 

leaf  trouble,    /\.GQ. 

rust.    4^^^' 

wilt,   4G7. 

yellows,   4G^' 
Athyrium  rust,    lov/land  white  fir,   4^1  • 
Australia,    flag   sn.ut  situation,    164. 
Avocado,    literature,    128. 


B 


Bachelor's  bu'l^ton,  Rhizoctonia  rot, 

Bacillup  amylworus,  apple,  ^2,   4G,  5'^9' 

chevry  98- 

Lawi,horn,  459* 

pe:u-,  3^. 

pl'r.n,  92. 

(luince,  o2. 
atrosepticus,  potato,  5OO. 
c::retovoras,  nabbago,  3"4* 

ccl'.jry,.  4*^^* 

ordon,   357' 
phytophthorus,    potato,    291* 
solanacearum  (se.)   3"<ctGriur.i  solana- 

oearum),    2^/\,    38G,    9O5. 
sorghi,    sorghum,   239* 

Sudan  grasp,    2^2. 
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trachoiphilus,  cantaloupe,  3^3. 
cucuiab3i',  571  • 
squish,  377* 
v/atormelon,  3^2. 
Bactei-ia,  elm,  A54- 
filbe-t,  136. 
iric,  /,73. 
Bacterial  bud  rot,  canna,  4^9* 
Bacterial  decay,  Brazil  nut,  I38. 
Bacterial  leaf  blight,  Sudan  grass, 

Bacterial  leaf  spot,  cantaloupe,  37O. 

celery,  ACG. 
Bacterial  root  rot,  horseradish,  3G5. 
Bacterial  soft  rot,  cantaloupe,  3^9, 
370. 
celery,  ^OG. 
lettuce,  409. 
Bacterial  spot,  cucumber,  376. 
peach,  74* 
pepper,  412. 
plum,  89- 
soy  bean,  2^0. 
tomato,  333« 
Bacterium  angulatum,  tobacco,  59^' 
apii,  celery,  /•fiG. 
campestre,  broccoli,  3^4- 

cabbage,  3*^1- 

cauliflower,  3^4* 

rutabaga,  3^0. 
cerasi,  cherry,  97* 
ci trarefacicns,  (see  B.  citripu- 

teale),  12^. 
citri,  citrus,  II8. 
citriputeale,  citrus,  12^. 
coronafaciens,  oats,  220. 
delphinii,  larkspur,  473* 
exitiosun,  (seo  3.  vesicatorium) , 

330. 
flaccumfaciens,  bean,  349* 
glycineum,  soy  bean,  Z^O. 
juglandis,  v/alnut,  135* 
lachryraans,  cucumber,  373 »  37'^* 
maculicolura,  cabbage,  3'-'4* 
malvacearum,  cotton,  3Q4>  5*^7* 
medicaginis,  alfalfa,  241. 
phaseoli,  bean,  34^'  5^^* 

lima  bean,  35-^* 
pruni,  peach,  74. 

plum,  89 • 
savastanoi,  oleander,  474* 
sojae,  soy  bean,  2^0. 
solanacearum,  castor  bean,  4*^3' 


cotton,  3^-*"* 

eggplant,  407. 

peanut.  All. 

pepper,  412* 

sunflov^er,  254* 

tobacco,  /\.00» 

tomato,  325*  505* 
sp.,  barberry,  4*^^'" 

corn,  232, 

soy  bean,  25O. 
spp.,  lima  bean,  351* 
tabacum,  tobacco,  39° • 
tracueiphilus,  (se6  Bacillus  tra- 

cheiphilus,  37-'-'  3^2. 
translacens  var.  undulosura,  wheat, 

197' 

tumefaciens,  almond,  13d. 
apole,  /!3' 
olackborry,  II4- 
ch-rry,  97. 
grape,  lOA- 

Juglans  rupestris,  4^5* 
loganberry,  114» 
peach,  65 • 
pear,  ol. 
pecan,  134- 
peony,  474. 
plum,  92. 
raspberry,  110. 
rose,  47^- 
walnut,  4°5'' 
willow,  4Db- 
vascularum,  sugar  cane,  389* 
vesicatorium,  pepper,  4^2. 
torn -i to,  330 «■ 
Baldwin  spot,  rpple,  49 ♦ 
Balsam  rot3>  conifers,  4-^7* 
Barberry,  angular  leaf  spot,  4^"* 
erL.dication,  173* 
rust,  t-po. 

stem  rust,  160,  171. 
Bark  cankex's,  miscellaneous,  apple, 

53. 
Barley,  cnthracnose,  214* 

covered  smut,  208,  210,  494. 

crop  losses,  4^9 ^  494' 

distribuuion  in  United  States,  208. 

ergot,  215. 

foot  rot,  191,  193. 

leaf  rust,  211,  212,  494, 

leaf  spot,  215* 

loose  smut,  209,  494* 

net  blotch,  212. 
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powdery  mildew,  213- 

proauctioa,  ^94* 

rcot  rot,  Fusarium,  21A. 

Helminthosporiuin,  l^l- 
scab,  215. 
scald,  214. 
seedling  blight,  214* 
spot  blotch,  213. 
stem  rust,  I7I,  211,  212,  494. 
stripe,  213,  494. 
stripe  rust,  211. 
Bsan,  angular  leaf  spot,  349" 
anthracnose,  343 »  oOG, 
bacterial  blight,  34I,  50G. 
bacterial  v.ilt,  349* 
chlorosis,  350* 
crop  losses,  489,  5^^* 
Fusarium  martii  phaseoli,  34^* 

sp.,  349. 
leaf  blight,  35^* 
leaf  spot,  35O' 
mosaic,  34^»  5*-'^' 
powdery  mildew,  35*^* 
production,  ^OG. 
Rhizoctonia  rot,  34^- 
Rhizopus  rot,  3^0. 
root  knot,  350- 
root  rots,  ^OG. 

Fusarium,  34"' 
rust,  344- 
seed  spot,  35^* 
stem  rot,  349* 

Fusarium,  34^* 
Rhizoctonia,  34*^* 
Sclerotinia,  349* 
sunscald,  35*^* 
Texas  root  rot,  35^- 
watery  soft  rot,  349* 
•  Beech,  v;hite  heartwood  rot,  450- 
Beet,  damping  off,  4^3* 
leaf  spot,  402. 
root  knot,  4^3* 
scab,  402. 
Begonia,  leaf  blight,  4G8- 

sp.,  (see  begonia),  4^°. 
Berberis  aquifoliura,  rust,  408. 
canadensis,  stem  rust,  lb6. 
spp.,  (see  barberry),  4^3. 
Bertholottia  excelsa,  (see  Bra- 
zil nut),  137. 
nobilis,  (see  Brazil  nut),  137* 
Betula  occidcntalis,  white  heart- 
wood  rot,  45'-^' 


sp.,  (see  birch),  450* 
Bignonia  unguis-cati,  (sec  catclaw), 

452. 
Birch,  canker,  45*-^' 

drought  injury,  45^' 

white  heartv/ood  rot,  450* 

white  streaked  sapwood  rot,  45^' 

witches  broom,  450- 

wood  rot,  450* 
Bitter  pit,  apple,  49- 

pea  r ,  o  1 . 
Bitter  rot,  apple,  26,  ^OS. 

grape,  104* 
Blaclzberry,  anthracnose,  113- 

cane  blight,  114» 

crown  gall.  114* 

double  blossom,  114« 

frost  injury,  113* 

gray  mold  rot,  114» 

loaf  spot,  114. 

orange  rust,  113. 

Peziaella  lythri,  II4. 

powdery  mildew,  II4. 

root  rot,  Armiilaria,  114. 
Rhizoctonia,  II4- 
Blacic  chaff,  wheat,  197- 
Black  crust,  Brazil  nut,  I38. 
Blcck  ends,  pear,  Gl- 
3lE.ck-eyed  cowpea,  (see, bean),  342* 
31ack-folt-blight,  mountain  hemlock, 
426.  I 

Black  heart,  celery,  40G.  | 

lettuce,  409.  I 

potato,  314« 
Bl£>ck  huckleberry,  freezing  injury, 
484. 

mete.^rological  trouble,  /!^8/\. 
Black  knot,  cherry,  ^G. 

plvm,   87. 
Bli  CiC   lecf   spot,    cabbage,    362. 
Bl<_ck-leg,    brussels   sprouts,    3^5* 

C'Til.bage,  3^1. 

potato,  291,  500, 
Black  mold,  onion,  357. 
Black  mold  rot,  cantaloupe,  3^9 >  3?^ 
BlfCK  pit,  citrus,  I25, 

pecan,  134. 
Blt^ck  root,  radish,  '^GG. 
Black  root  rot,  apple,  4G. 

sweet  pea,  461. 

violet,  482.' 
Black  rot,  apple,  30,  508. 

broccoli,  3*^4- 


I 


' 


I 


517 


cauliflov/cr,  3^4- 
cucumber,  375 »  37^- 
grnpe,  101. 
peur.  Go. 
rutabaga,  ^GG. 
squash,  377* 
swe^^t  potc,to,  33^1  5*^4* 
tob^coo,  4OI- 
Black  rust,  cotton,  3S6>. 
Black  specked  leaf  spot,  broad 
le.,f  meple,  45^' 
maple,  458- 
Black  spot,  citrus,  I27. 
Black  streak,  horseradish,  365. 
Blcist,  citrus,  125. 
oats,  221. 
rice,  235- 
Blasting,  pea,  4II. 
Blasting  of  seed  heads,  onion,  354, 
Blight,  A.lternaria,  gins:-ng,  408. 
Ascochyta,  cotton,  ~0o, 

pea,  411* 
Austrian  pine,  432. 
bacterial,  alfalfa,  ;?41. 

bean,  341'  50^* 

filbert,  13b. 

Ir^rkspur,  473. 

lima  bean,  351* 

per,  411. 

peanut,  Z]ll. 

raspberry,  112- 

sorghum,  239 • 

soy  bean,  23O. 

Sudan  grass,  252. 

walnut,  135' 
chestnut,  45^' 
citrus,  127. 
Coryneum,  almond,  lj,\a* 

apricot,  99 • 

cherry,  98- 

peach,  7^' 

plum,  92* 
Cryptosporella,  filbert,  137* 
Fusarium,  potato,  277* 
Herpotricha,  engelmann  spruce, 

44G. 
jack  piner  433* 
Nectria,  e^bplant,  4O7. 
Neopeckie,  Icdgepole  pine»  433- 
Pestcilozzia,  larch,  431- 
pine,  446. 
Rhizoctonin,  cowpeu,  25O. 


sclerctial,  peanut,  /',12. 
Sclerotium,  cantaloupe,  371* 

pepper,  412. 
Scptoria,  pea,  4II. 

tomato,  505- 
sycamore,  4"5' 
Blir.ter,  apple,  54" 
Blister  canker,  apple,  28. 
Blister  rust,  currant,  ll^* 
gooseberry,  llo- 
red  pine,  437'^ 
scrub  pine,  438> 
v/hite  pine,  442 < 
Bloom  blight,  apricot,  100. 
Blossom  blast,  grape,  IO4. 
Blossom  blight,  almond,  13G. 
cherry,  97. 
geranium,  471* 
pear,  ol- 
plum,  90- 
Blossom  drop,  tomato,  334- 
Blossom  end  rot,  cranberry,  lib. 
tomato,  32G' 
v/atermielon,  38l- 
Blossom  end  stain,  tomato,  332- 
Blotch,  apple,  21,  50S. 

plum,  90. 
Blue  mold  rot,  citrus,  I25. 
onion,  557- 
plum,  91- 
tobacco,  400. 
Blue  stain,  western  white  pine,  434- 
Blue  stem,  raspberry,  111,  112. 
Boll  rot,  cotton,  33G. 
BotryosDhaeria  berengeriana,  pecan,  134* 

ribis,  currant,  ll^- 
Botrytis  allii,  onion,  35^. 
ciner-ea,  l^Ltuce,  /^^Oo, 
douglasii,  sequoia,  446. 
fl-x,  238. 


sp«,  begonia, 


iG3. 


blr-'ckbex-ry,  II4. 
cabbage,  3^3* 
flax,  238. 
geianium,  471* 
ginseng,  4^"^  • 

gooseberry,  llo- 

onion,  355- 

peony,  474- 

pepper,  412' 

rose,  479-    ^ 
strawDcrry,  lOo • 
spp. ,  onion,  3^4. 
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tulipae,  (see  Sclerotinia  parasit- 
ica), 482. 
Brake,  rust..  485* 

Brazil  nut,  Actinomyces  decay,  I38. 
Aspergillus  decay,  138. 
bacterial  decay,  138. 
black  crust,  138. 
dry  rot,  138. 
PhoiT.opsis  decay,  133. 
white  mold,  138. 
Breraia  lactucae,  lettuce,  /\.0S. 
Broccoli,  black  rot,  3^4- 

club  root,  3^4' 

head  rot,  364* 

ring  spot,  3o4' 
Bromus  inerrais,  Helminthosporium 
brorai,  253* 

Ophi obelus,  188. 

secalinus,  Ophiobolus  st)»,  Z53' 
Brown  bark  spot,  apple,  54' 
Browning,  flax,  238. 
Brown  leaf  spot,  pecan,  133* 
Brown  patch  disease,  grasses,  S^l^ 

mouse-ear  chickweed,  483* 

thyme-leaved  speedv»ell,  485* 
Brown  root  rot,  fir,  423* 
Bro"'n  rot,  apple,.  32. 

apricot,  99. 

cherry,  97. 

peach,  65,  510. 

pear,  Go.  61. 

plum,  66, 
Brown  spot,  co-'n,  23I. 
Brown  trunk  roc,  Jouglas  fir,  /23,  424* 

lodgepole  pine,  432- 

western  Idrcli,  43^* 
Brussels  sprouts,  black-le^,  3^5- 
Buckbrush,  leaf  spot,  48'>» 
Buckeye,  leaf  blotch,  A^^O. 
Buckeye  rot,  tomato,  328. 
Buckthorn,  rust,  ^[jO. 
Bud  rot,  carnation,  4^9* 

cocoanut,  137- 

peony,  474. 

rhododendron,  47^- 
Bulb  rot,  onion,  354,  355- 

Fusarium,  onion,  357* 
Bulgaria  polymorpha,  oak,  46I- 
Bunt,  wheat,  I4/;,  493- 
Bur  clover,  anuhracnose,  249. 

leaf  spot,  249- 
Butternat,  anthracnose,  451' 

leaf  spot,  451. 


Butt  rot,  conifers,  ^17« 

fir,  423. 

western  hemlock,  42b. 
Butt  rot  of  heartwood,  red  cedar,  /[V^* 


Cabbage,  black  leaf  spjt,  3^2. 

black-leg,  3^1- 

black  rot,  3^1- 

club  root,  357' 

damping  off,  3^4"' 

downy  mildew,  363* 

drop,  3^)4- 

gray  mold  rot,  3^3* 

lightning  injury,  3^4' 

peppery  leaf  spot,  3o4' 

Rliizopus,  363* 

ring  spot,  3^4» 

root  knot,  364* 

sliiTiv  soft  rot,  3^3 »  3^4* 

southern  wilt,  3^4* 

yellows,  359- 
Caeoi.ia  dubium,  western  hemlock,  426 • 

strobilina,  jack  pine,  433* 
Galamagrostis  canadensis,  ergot,  2^3' 

Helminthosporium  sp-,  253* 
Calendu."'.a  officinalis,  rust,  4^9' 
Caliciopsis  pinea,  v/hite  pine,  /f43» 
Calico,  potato,  314' 
Calico  spotting,  tomato,  332. 
Callistephus  chinensis,  (see  China 

aster),  4.G7. 
CalyptoEpora  columnaris,  balsam  fir, 

4]9. 

huckleberry,  485. 

silver  fir.  419 . 

Vacciniijm  spp-,  482. 

v;hite  fir,  /\20. 
C£.mphor,  anthracnose,  451- 
Cane  bli^h;.,  blackberry,  II4. 

Gurx-'art,  ll^- 

raspberry.  111. 

rose,   479, 
CunKor,    American  mountain  ash,   449* 

Ainpelopsis   spp.,   4^7* 

Austrian  pine,  431- 

biroh,  ZL50. 

bull  pine,  43^- 

citrus,  ll3- 

Cylindrocladium,  rose,  479* 

Cytospora,  apple,  53. 
poplar,  4b2. 


m 
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Populus  alba  oolleana,  4^2, 
Populus  carolira,  !\^2.:> 
Populus  grandidentat,;.. ,  /.Ss. 
Populus  nif'>ra,  4^'2. 
Populus  trormloides,  t^2.» 
Dio.porthe^  jackrose,  479* 

Rosa  sp.,  479* 
elm,  455* 
fie;,  123. 
flax,  237. 
hav/thorn,  4t)5* 
larch,  430. 
leptosphaerin,  apple,  53* 

rose,  479. 
Lombardy  poplar,  4^4* 
maple,  459 • 
oak,  4^1* 

om.nge  pox,  apple,  53 • 
Plenodomus,  apple,  53* 
poplar,  463 »  4^4 • 
rose,  479. 

rough  bark,  apple,  54* 
superficial  bark,  apple,  53* 
Valsa,  apple,  .54» 
Canna,  bacterial  iDud  rot,  4^9 • 
mosaic,  4^9* 
rust,  4^9* 
Canna  indica,  mosaic,  /^G9» 

sp.,  (see  c;;nna),  469. 
Cantaloupe,  anthracnose,  3^^. 
bacterial  lec'f  spot,  37^* 
bacterial  soft  rot,  3C9,  3?^* 
bacLerial  wilt,  3t>8. 
black  mold  rot,  369,  37O. 
copper  dust  injury,  3/1' 
downy  mildew,  37^* 
fruit  rot,  Clad^spoi'iuni,  37'^* 

Pusarium,  3^9: 
green  mold  rot,  3^9 »  37*^* 
leaf  blijht,  3G7, 
leaf  spot,  37^* 
mosaic,  3^^*  ' 

root  knot,  371* 
rot,  Rhizopuii,  3G9»_370* 
Sclerotium  blight,  37I. 
wilt,  370. 
Capnodium  pini,  v/hite  pine,  4^3- 

sp.,  white  pine,  443 • 
Carnation,  bud  rot,  4^9* 
leaf  mold,  469. 
i'oot  knot,  4-b9» 
root  rot;  4°9- 
rust,  4^9* 


stem  rot,  4^9* 
Cnrrot,  decay,  4^3* 

loaf  spot,  403* 

Rhizoctonia   rot,   4'-^3» 

Rhizopus    rot,   4^3* 

root  knot,   4^3* 

wr.tery  soft  rot,    4^3 • 
Castanea  dentata,    (see  chestnut), 

41G,   452. 
Castunopsis   chrysophylla,    (see  west- 
ern chinquapin),   453» 
Castor  bean,    bacterial  wilt,  4^3* 

Texas   root  rot,   4*^3" 
Co.talpa,   heartwood   rot,   432» 

leaf  spot,   Macrosporiura,  451« 
Phyllosticta,   451* 

pov;dery  mildew,   1^2. » 

spp.,    (see   catalpa),   451* 
Catclav/,    rust,    45 2 • 
Catf'.ce,    tjmato,   334* 
Catkin  deformation,    alder,   44^* 

red  alder,   448. 
Cauliflov/er,   black   rot,   3^4* 

chlorosis,  3^5* 

c?.ub  root,  3^4* 

lightning  injury,  364,  3G5. 

ring  spot,  3^4* 
Ceanothus  velutinus,  (see  buckbrush), 

A83. 
Cedar,  Alaska,  rust,  449,  453* 
Cedar,  inconso,  incense  cedar  rust, 

419 »         « 
heartwood  rot,  41^- 
Stigma  tec  sequoiae,  4-^-9  • 
Cedar,  red,  cedar  leaf  blight,  419* 
heartv-ood  butt  rot,  419* 
lct.f  blie,ht,  419. 
strinf'y  butt  rot,  419* 
Cudar  rust,  apple,  37»  503.  ' 
inoence  cod.  r,  4-^9  • 
quince,  ^3-  • 

Celery,  annualism,  4*^7* 

bacterial  le  if  spot,  40^* 

bacterial  soft  rot,  4^^. 

black  heart,  /jOG. 

crinlrle,  4CG, 

di.molng  off,  40G. 

early  blight,  405. 

hollow  stam,  4O7. 

late  blight,  ^'^04. 

mosaic,  4*^G. 

Rhizoctonia  rot,  t^'o, 

root  knot,  4'^G. 
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root  rot,  40^- 
seeders,  4^7 • 
watery  soft  rot,  40t»« 
yellows,  4*^3* 
Celtis  occidentalis,  (see  hackberry), 

455. 
Cenangium  balsameum  var.  abietis, 
hemlock,  425* 
ferruginosua,  pine,  444* 

white  pine,  444" 
piniphilum,  bull  pine,  43^* 
Centaurea  sp. ,  (see  bachelor^'s  button), 

4G8.   ^ 
Cephalosporium  bertholletianum,  Brazil 
nut,  138. 
sacchari,  corn,  235' 
Cerastium  sp.,  (see  mouse-ear  chick- 
weed),  483* 
Ceratostomella  pilifera,  v/estern  white 

pine,  434. 
Cercospora  althaeina,  hollyhock,  472* 
angulata,  currant,  115- 
apii,  celery,  4*^5* 
apii  carotae,  carrot,  403* 
armoraciae,  horseradish,  3^5* 
batatae,  sweet  potato,  •339' 
beticola,  beet,  4^2. 
sugar  beet,  3'93» 
Swiss  chard,  4-'4' 
canescens,  bean,  35*^' 
circumscissa,  almond,  13&* 

cherry,  ^Q» 
citrullina,  watermelon,  382., 
concors,  potato,  314* 
cruenta,  cowpea,  249 • 
cucurbfetae,  cantaloupe,  37*-"' 
fraxinites,  ash,  449* 
fuliginosa,  persimmon,  4^1* 
fusca,  pecan,  133* 
gossypina,  cotton,  38^* 
mali,  apple,  53* 
medicaginis,  alfalfa,  242. 
clover,  248. 
Medicago  spp.,  249* 
microsora,  linden,  457* 
perstinata,  peanut,  4II* 
sequoiae,  seqauia,  44^* 
sp.,  fig,  128. 

pepper,  412. 
phlox,  475. 
tobacco,  4OI- 
zebrina,  clover,  248. 
Cercosporella  pastinacae,  parsnip,  4IO' 


Cereals,  139 . 

diseases  in  1^21,  I40,  I41. 

weather  in  ig21,  140. 
Chaetochloa  italica,  Helminthosporium 

sp.,  253. 
Chamaecyparis  nootkatensis,  (see 

Alaska  cedar),  449,  453. 
Charcoal  rot,  sweet  potato,  34^* 
Chemical  injury,  white  pine,  443' 
Cherry,  black  knot,  9^. 

blight,  98, 

blossom  blight,  97* 

brown  rot,  97* 

crown  gall,  97' 

drought  spot,  98- 

fire  blight,  98. 

frost  injury,  92- 

gummosis,  97'  98- 

leaf  spot,  94. 

powdery  mildew,  97* 

scab,  97. 

shot  hole,  98* 

winter  injury,  9^' 

witches  broom,  97* 
Cherry,  western  choke, 

.  452. 
Chestnut,  anthracnose, 

blight,  452. 

leaf  spot,  453- 

powdery  mildew,  452* 

winter  injury,  41^* 
Chickweed  rust,  balsam  fir,  419* 
Chinese  cabbage,  mosaic,  3^5»  3^7* 
Chinquapin,  western,  leaf  spot,  453« 
Chlorosis  of  leaves,,  apple,  53* 
Chlorosis,  bean^  35^* 

cauliflower,  3^5* 

citrus,  127- 

cucumber,  37.^ • 

grape,  104* 

juniper,  429. 

maple,  46Q. 

pansy,  474* 

peach,  85. 

peanut,  412. 

plum,  92. 

potato,  314* 

rose,  479- 

strawberry,  109- 
Chlorosite,  Chinese  arborvitae,  ^lo. 
Chrysawthemum,  leaf  spot,  47*^' 

powdery  mildew,  47^' 

rust,  470- 


leaf  blister, 

452. 
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sooty  mold,  47O. 
ChrysantheiT.ura  hortorum,  (sec  chrys- 
anthemum), 470. 
Chrysomyxa  rhododendroni,  spruce,  447' 

weirii,  engelmann  spruce,  447- 
Chrysophxyctj.a  endobiotica,  potato^ 

Cinnnmomum  camohora,  (see  camphor), 

451- 
Circaea  pacifica,  (see  enchanter's 

nightshade),  483. 
Citrus,  anthracnose,  123- 
black  pit,  125. 
black  spot,  127. 
blast,  125. 
blight,  127, 
blue  mold  rot,  125» 
canker,  I18. 
chlorosis,  I27. 
citrus  root  nematode,  I27. 
die-back,  125. 
foot  rot,  I2G. 

internal  decline  of  lemon,  I26- 
malanose,  120. 
mottle  leaf,  124. 
nailhead  rust,  I27. 
rust  mites,  122. 
scab,  119. 
spray  burn,  I27. 
sunburn,  127- 
stem  end  rot,  122. 
tear  stain,  122. 
wither  tip,  123 . 
wither  tip  of  lime,  124* 
Citrus  root  nematode,  citrus,  I27- 
Cladosporium  carpophilum,  cherry,  97* 

peach,  73' 

plum,    92- 
citri,    citrus,    119* 
cucuraerinum,    cantaloupe,    37*^* 

cucumber,   375" 
fulvum,    tomato,   331' 
herbarum,    bull  pine,    43°' 
herburum  citricolum,    citrus,    I27* 
humile,    maple,    459* 
paeoniae,   peony,    474* 
sp. ,    apricot,    100. 

cantaloupe,    3^9 »    37^* 

fir,    422, 

lowland  white  fir,  42I- 

oats,  222. 

pine,  445. 
Classes,  wheat,  I42- 


Claviceps  purpurea,  Agrostis  alba, 

253- 

barley,  2.Vj. 

Calamagrostis  canadensis,  253* 

rye,  206,  492. 

wheat,  200. 
Clitocybe  monadelpha,  apple,  47' 
Clover,  Alsike,  (see  clover),  243- 
Clover,  anthracnose,  243' 

dodder,    248, 

frost   injury,    24&' 

Fusarium  roseum,    245- 

hot  weather    injury,    240. 

leaf   spot,    Cercospora,    248* 
large,    248- 
Pseudopeziza,    243. 

mosaic,  248, 

nematode  disease,  248, 

powdery  mildew,  243- 

root  rots,  246« 

Fusarium,  245* 
Sclerotinia,  245* 

rusts,  244. 

Sclerotinia  wilt,  245. 

slime  mold,  248- 

sooty  spot,  248. 

stem  blight,  245- 

weather  injury,  24^- 

wilt,  248. 
Club  root,  broccoli,  3^4- 

cabbage,    357' 

cauliflower,    3^4- 

kohl-rabi,    3^6- 

radish,    3^^* 

turnip,  3^7' 
Coccomyces  hiemalis,  cherry,  94- 

prunophorae,    plum-    88- 

sp.,    white   pine,    444* 
Coconut,    bud  rot,    137' 

stem  bleoding,    137* 
Coleosporium.  delicitulum,    rod  pine, 

437- 

hclianthi,  scrub  pine,  438 • 
ipomoeae,  jock  pine,  433' 
lacinariae,  loblolly  pine,  438, 

long leaf  pine,  435. 

pitch  pine,  437- 
madiae,  tar.veed,  4^4' 
solidaginis,  China  c;ster,  4^8. 

jack  pine,  434- 

loblolly  pine,  438- 

pine,  4^1-5 • 

pitch  pine,  437* 
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red  pine,  437 

spruce,  4^1-8, 
terebinthinaceae,  jack  pine,  434'' 
Collar  rot,  apple,  4^» 

tomato,  333' 
Colletotrichum  atramentarium,  potato, 

307. 
cereale,  barley,  214» 

oats,  221. 

rye,  204, 

Sudan  grass,  252. 

wheat,  198. 
circinans,  onion,  357* 
erumpc-ns,  rhubarb,  413* 
falcatum,  sugar  cane,  39l»  392. 
gloeosporioides,  (see  tear  stain), 
citrus,  122. 

citrus,  123. 
gossypii,  cotton,  507. 
griseum,  evonymus,  47^' 
higginsianum,  turnip,  3^7* 
lagenariurn,  cantaloupe,  3^8. 

cucumber,  374* 

gourd,  377. 

squash,  377. 

watermelon,  377' 
linderr.uthianum,  benn,  343' 

dry  beans,  5^6. 
lini,  fl'ix,  238. 
linicolura,  flax,  238. 
malvarum,  hollyhock,  472. 
nigrum,  pepper,  412. 
phomoides,  tomato,  333* 
pisi,  pea,  411« 
sp.,  magnolia,  457* 

Scotch  pine,  438 » 

snapdragon,  479* 

tulip  tree,  4^5- 
spinaciae,  spinach,  4-^3* 
trifolii,  alfalfa,  241. 

clover;  ?43' 
violae  tricoloris,  pansy,  474* 
Common  scab,  parsnip,  4IO. 
Conifer,  butt  rot,  417. 
diseases,  418. 
snow  and  ice  damage,  41^- 
velvet  top  fungus,  417' 
Coniothyrium  sp. ,  (see  Leptosphaeria, 

coniothyrium) ,  479- 
■  Conk  rot,  Douglas  fir,  423. 
Copper  dust  injury,  cantaloupe,  371- 
Copper  injury,  apple,  ^0- 
Core  rot,  ..pple,  53* 


riork,  applp,  52. 
Corn,  bacterial  stem  rot,  232, 
bacterial  wilt,  230. 
brown  spot,  23I. 
crop  losses,  489,  498. 
Diplodia  zeae,  228,  234. 
distribution,  223- 
ear  mold,  233,  235. 
ear  rot,  225. 

Diplodia,  228. 

Fusarium,  22^,  228,  498. 

Gibberella,  228. 
ear  worm,  226. 
Fusarium  moniliforme,  226,  228, 

234. 
Gibberella  saubinetii,  226. 
head  smut,  235» 
leaf  blight,  234. 
leaf  rust,  498.  ' 
leaf  spot,  234. 
mosaic,  23I. 
Physoderma,  498- 
production,  498- 
root  rot,  225. 

Diplodia,  228. 

Fusarium,  225,  228,  498. 

Gibberella,  228. 

Penicillium,  228. 
rust,  224. 
Sclerospora  philippinensis,  390* 

spontanea,  390* 
seedling  blight,  235*  ;() 

smut,  223,  498. 
stalk  rot,  225. 

Fusarium,  22^. 

CornuE  canadensis,  (see  dogwood),  453 

nuttallii,  (see  dogwood),  /\1^,   453 

sp.,  (see  dogwood),  453* 

Corticium  vagum,  bean,  34^* 

potato,  284. 

v;hite  pine,  44^'i-« 
vagum  solani,  sweet  clover, 
Corylus  americana,  blight,  137* 

californica,  (see  hazelnut),  45^ 
Coryneum  bei jerinckii,  almond,  136. 
apricot,  99* 
cherry,  98. 
peach,  7^* 
plum,  92. 
Cotton,  angular  leaf  spot,  384*  5^7 
anthracnose,  3^2,  5*^7* 
areolate  cotton  mildew,  38^' 
Ascochyta  blight,  386- 


248. 
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bacterial  wilt,  38^- 
black  rust,  38^, 
boll  rot,  386. 
crop  losses,  489,  507, 
Fusarium,  383,  507. 
leaf  spot,  38&« 
potash  hunger,  38^- 
prod:.ction,  ^O?' 
Rhizoc tenia  rot,  38&» 
root  knot,  38G,  507. 
root  rot,  3^5* 
rust,  386. 
sore  shin,  386. 
wilt,  386. 

Fusarium,  383* 
Ocverftd  kernel  siLUtj  sorghum,  238- 
Govered  smut,  barlsy,  208,  210,  494. 

oats,  49^' 
Cowpca,  leaf  blight,  249. 

leaf  spot,  Amerosporium,  249* 

Corcospora,  249* 
mosaic,  23O. 
powdery  mildev;,  249* 
Rhizoctonia  blight,  25O. 
rjjt  knot,  250. 
root  rot,  250. 

Ozonium,  2^0* 
rust,  249. 
sun  scorch,  25O. 
wilt,  250. 
Crabapple,  wild,  rust,  453* 
Cracking  of  fruit,  pear,  6l- 
Cranberry,  blossom  end  rot,  lin- 
early rot,  116. 
literature  on  diseases,  117* 
Crataegus  douglasii,  (see  hawthorn,)  455* 

spp.,  (sec  hav/thorn,)  455* 
Crimsen  clover,  (see  clover),  243* 
Crinkle,  apple,  52« 

celery,  407. 
Crjnartium  cerebrum,  bull  pine,  435' 

jack  pine,  433' 

loblolly  pine,  438- 

lodgcpole  pine,  432. 

pine,  445. 

pitch  pine,  437* 

yellow  pine,  43^* 
comandrae,  (see  C  pyriformc)^  437" 
cjmptoniac,  bull  pine,  435' 

jack  pine,  433- 

loblolly  pine,  438. 

lodgcpole  pine,  432* 

pine,  445. 


pitch  pine,  437* 

red  pine,  437* 

scotch  pine,  438. 

scrub  pine,  438- 

Swiss  pine,  434* 
filamentosum,  lodgepole  pine,  432- 

pine,  445. 
harknessii,  bull  pine,  435* 

lodgepole  pine,  432- 

Monterey  pine,  437* 
pyriforme,  bull  pine,  435* 

jack  pine,  433. 

lodgepole  pine,  432 • 

pine,  445. 

table  mountain  pine,  437* 
ribicola,  black  currant,  434»  439* 

currant,  II5,  44O. 

eastern  white  pine,  434* 

gooseberry,  I16,  z|40* 

Grossularia  divaricata,  44-'-* 

red  currant,  44O,  441. 

Ribes,  439. 

bracteosum,  441* 
nigrum,  434,  44I. 

western  white  pine,  434' 

white  pine,  439' 
sp. ,  Austrian  pine,  431* 
Crop  losses,  489* 

apple,  489,  508,  509- 
barley,  489,  494. 
dry  beans,  489,  506. 
corn,  489,  498. 
cotton,  489,  507. 
oats^  489,  49b. 
peach,  489,  510. 
potato,  489,  500,  502. 
rye,  489,  492. 
sweet  potato,  489,  504« 
tomato,  505* 
wheat,  489,  490. 
Crown  gall,  almond,  136. 
apple,  43 « 
blackberry,  II4. 
cherry,  97* 
grape,  IO4. 

Juglans  rupestris,  4^5* 
loganberry,  II4. 
peach,  85. 
pear,  Gl. 
pecan,  134' 
peony,  474. . 
plum,  92. 
raspberry,  110. 
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rose,   47^' 

walnut,   4^5* 

willow,   4^^» 
Crown  rot,    rhubarb,   412. 

spinach,  414- ' 

sweet  clover,  248. 
Crown  rust,  buckthorn,  45^* 

Pestuca  elatior,  253* 

Lemnodia  arkansana,  219,  253* 

oats,  219,  49G. 

Phalaris  caroliniana,  219,  253 • 

Rhamnus  alnifolia,  220. 
Crucifers,  357. 

Cryptorayces  maximus,  dogwood,  453* 
Cryptosporella  anomala,  Corylus 
americana,  137* 
filbert,  I37. 

viticola,  grape,  104' 
Cryptostictus  sp.,  rhododendron,  475" 
Cucumber,  angular  leaf  spot,  373* 

aDthracnose,  374* 

bacterial  spot,  37^' 

bacterial  wilt,  371* 

black  rot,  375,  37G. 

chlorosis,  37^* 

downy  mildev/,   375* 

fTuit  rots,  37^* 

mosaic,  372* 

Phoma  rot,  37^* 

Rhizopus  rot,  37^' 

root  knot,  37^' 

scab,  375- 

Sclerotinia  rot,  37^* 

soft  rot,  376. 

white  mold  rot,  37^* 
Cucurbits,  3^7* 
Curly  dwarf,  potato,  257. 
Curly  top,  sugar  beet,  393* 
Currant,  angular  leaf  spot,  115* 

anthracnose,  115« 

blister  rust,  115» 

cane  blight,  115* 

leaf  spot,  115* 

powdery  mildew,  115« 

white  pine  blister  rust,  ^0, 
Currant,  black,  white  pine  blister 

rust,  434,  439,  4^0. 
Currant,  red,  white  pine  blister 

rust,  440,  441. 
Cuscuta  Sp.,  lettuce,  4'^9- 

lilac,  473. 

nasturtium,  474'' 

pea,  411, 


raspberry,  112. 
spp.,  alfalfa,  242. 
clover,  248. 
Cyamopsis  tetragonoloba,  (see  guar), 

251. 
Cylindrooladium  scoparium,  rose,  479* 
Cylindrosporium  californicum,  Oregon 
ash,  449. 
ceanothi,  buckbrush,  483* 
sp.,  apricot,  100. 
spiraea,  48l» 
willow,  4^^* 
toxicodendri,  poison  oak,  485* 
vermiforme,  alder,  448' 
Cytospora  batata,  sweet  potato,       '; 
338,  504.  ^ 

Cytospora  chrysosperma,  poplar,  4^2» 
Populus  alba  bolleana,  4^2. 
Populus  Carolina,  462. 
Populus  grandidentata,  4^2. 
Populus  nigra,  4^2. 
Populus  tremuloides,  4^2. 
pinastri,  fir,  422.  ;: 

sp.,  apple,  53. 
juniper,  429. 


D 


Dactylis  glomerata,  Helminthosporium 
sp.,  253. 

stem  rust,  253 • 
Daffodil,  nematode,  47O. 
Dahlia,  drought  injury,  47^* 

powdery  mildew,  47'-'* 
Dahlia  sp. ,  (see  dahlia),  47^* 
Damping  off,  beet,  403- 

bull  pine,  43&« 

cabbcige,  3^4* 

celery,  40G. 

Douglas  fir,  425, 

eggplant,  407. 

endive,  40'-^* 

lettuce,  409, 

pepper,  412. 

pine,  4i^« 

red  pine,  437* 

spinach ,  414*  ' 

sugar  pine,  434' 

sweet  cloverv  248* 

sweet  pea,  482. 

tobacco,  401' 

tomato,  329' 
Dandelion,  powdery  mildew,  4^5* 


I 
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Dasyschypha  wilkommii,  larch,  430 • 
Date,  fruit  rot,  128. 

leaf  spot,  Exosporium,  128. 
Graphiola,  128. 

smut,  128. 
Dead  arm,  grape,  104« 
Decay,  anctinomyces,  Brazil  nut,  138. 

Alterriaria,  carroty  4-03* 

Aspergillus,  Brazil  nut,  I38. 

bacterial,  Brazil  nit,  I38. 

carrot,  403- 

lettuce,  409. 

Pliomopsis,  Brazil  not,  I38. 
Delpiiinium  sp.,  (see  larkspur),  473* 
Dendropb.oraa  obscurans,  strawberry, 

108. 
Dewberry,  (sec  blackberry),  II3. 

Pezizella  lythri,  114» 
Dianella  odorata,  mosaic,  470' 
Dianthus  caryophyllus,  (see  carna~ 
tion),  4*^9' 

plumarius,  southern  blight,  47^* 
Diaporthe  phaseolorura,  lima  bean, 

351- 

umbrina,  jack  rose,  479' 
Rosa  sp.,  479. 
rose,  479. 
Die-back,  almond,  136- 
arborvitae,  i\l3t 
Austrian  pine,  432* 
citrus,  125- 
gooseberry,  II6. 
loganberry,  114= 
peach,  84* 
pecan,  134* 
Digitaria  sanguinalis,  Helrainthospo- 

rium  sp. ,  253* 
Dimerosporium  collinsii,  western 
service  berry,  4*^4* 
sp.,  lowland  white  fir,  421- 
western  hemlock,  /[ZG. 
Diospyros  virginiana,  (see  persimmon), 

461, 
Diplocarpon  rosae,  rose,  47"' 
Diplodia  gossypina,  cotton,  380. 
longispora,  chestnut  oak,  4G0. 
natalensis,  citrus,  122. 
pinea,  pine,  445* 
sp.,  arborvitae,  41^* 
Austrian  pine,  432- 
juniper,  4-29  • 
watermelon,  ^00» 
spp.,  watermelon,  301* 


tubericola,  sweet  potato,  340* 

zeae,  corn,  228,  233,  234. 
Discosia  artocreas,  tulip  tree,  4^5* 

sp.,  bull  pine,  43^* 
Disease,  sugar  beet,  39^* 
Distribution,  barley,  208. 

corn,  223. . 

oats,  215» 

walnuty  134* • 

v/heat,  141' • 
Dodder,  alfalfa,  242. 

clover,  248. 

lettuce,  409* 

lilac,  zl.73. 

nasturtium,  474* 

pea,  4II' 

raspberry,  112, 
Dogwood,  le;.f  rust,  453* 

ler.f  spot,  z'1.53. 

pov/dery  mildew,  4^3* 

IV inter  injury,  41^ • 
Dothichiza  populea,  poplar,  4^3* 
Dothidea  sphaeroidea,  juniper,  428. 
Double  blossom,  blackberry,  114« 

raspberry,  112. 
Douglas  fir,  (see  fir,  Douglas),  423' 
Dov/ny  mildew,  alfalfa,  24I, 

Ampelopsis  quinquefolia,  4^7* 

Ampelopsis  spp-,  4^7* 

cabbage,  3^3* 

cantaloupe,  370« 

cucumber,  375- 

geranium,  4^4* 

gooseberry,  II6. 

gourd,  377, 

grape,  102. 

lettuce,  408. 

lima  bean,  ^^0> 

onion ;  354' 

pea,  411. 

radish,  ^GG. 

spinach,  413* 

squash,  377. 

sugar  cane,  390* 

tobacco,  400. 

turnip,  3"7* 

watermelon,  382. 

wheat,  202. 
Drop,  cabbage,  3^4* 

lettuce,  408' 
Dropsy,  geranium,  47-^' 
Drought  breakdown,  oak,  4"1* 
Drought  injury,  birch,  450- 
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dahlia,  47O. 

oats,  222. 

pine,  44^* 

privet,  475* 

spruce,  44^* 

sweet  potato,  3A^' 

tomato,  334' 
Drought  spot,  apple,  ^2» 

cherry,  9^* 

grape,  104- 

plum,  92. 
Drought  spotting,  tobacco,  4Q1* 
Dry  rot,  Alternaria,  apple,  53' 

Pusarium,  Brazil  nut,  I38. 
Dusting,  potato,  266. 
Dwarfing,  potato,  257* 
Dying,  maritime  pine,  435* 


E 


Early  blight,    celery,   405' 

potato,    274,    502. 

tomato,  322,  505. 
Early  rot,  cranberry,  llG. 
Ear  mold,  corn,  235>  235* 
Ear  rot,  corn,  225* 

Diplodia,  corn,  228. 

Pusarium,  corn,  225,  228,  498. 

Gibberella,  corn,  228. 
Ear  worm,  corn,  226. 
Echinochloa  crusgalli,  Ilelminthos- 

porium  sp.,  253* 
Echinodontium  tinctorium,  Engelmann 
spruce,  44^* 

lowland  v;hite  fir,  420. 

Shasta  fir,  422. 

western  hemlock,  426. 

white  fir,  42O. 
Ectotrophic  mycorrhiza,  white  pine, 
444. 

Eggplant,  bacterial  vilt,  407* 
blight,  407. 
damping  off,  4O7. 
fruit  rot,  407. 
leaf  spot,  407. 
mosaic,  4*^7* 

nematode,  407*  ^ 

Rhizoctonia  sp.,  4^7* 
root  knot,  4*^7* 
rot,  407. 
stem  rot,  407. 
storm  injury,  4'-'7* 
wilt,  407- 


Fusarium,  4^7* 
Vurticillium,  407, 
Elaeagnus  angustifolia,  (see  oleaster, 

474- 

Elder,  powdery  mildev/,  453' 
Elm,  anthracnose,  454* 
canker,  455* 
powdery  mildew,  454* 
root  rot,  454» 
slime  flux,  454, 
twig  blight,  454. 
Elymus  canadensis,  Plelminthosporium 
sp.,  253. 
Phyllachora  grarainis,  253* 
condensatus,  stem  rust,  2^3 • 

stripe  rust,  253* 
Dphiobolus,  188. 
robustus,  Phyllachora  graminis, 

253.  ^   ^ 

sp. ,  (sed  v^ild  rye  grass),  483* 
spp.,  Ophiobolus  sp.,  253* 
striatus.  Helminth jsporiura  sp., 

253 « 
virginicus,  Helminthosporium  sp. , 

253. 
Empoasca  mali,  potato,  3^2,  3^3 • 
Enchanter's  nightshade,  rust,  483* 
Endivu,  damping  off,  408. 

root  rot,  408* 
Endothia  parasitica,  chestnut,  452» 
England,  spraying,  266. 
Entylom.a  meliloti,  Medicago  indica, 

249. 
Epilobium  angustifolium,  (see  fire- 
weed),  483" 
Eradication,  barberry,  173' 
Ergot,  .Agrostis  alba,  253* 
barley,  215. 

Cslamagrostis  canadensis,  253* 
rye,  206,  492- 
wheat,  200. 
Erinose,  maple,  459* 
Erysiphe  oichoracearura,  chrysanthe- 
mum, 47  "^^ 
dahlia,  47O. 
golden  glow,  47I. 
phlox,  475* 
communis,  pea,  41-^ • 
grarainis,  barley,  215* 

Hordeum  jubatum,  253* 
oats,  222. 
Poa  pratensis,  253* 
rye,  20^. 
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wheat,  201. 
polygon!,  bean,  ^^0. 
clover,  243- 
CQV/pea,  24.90 
Medicago  spp.,  249. 
sweet  pea,  481. 
vetch,  /S^. 
Euchlaena  luxurians,  (see  teosinte), 

390. 
Euphorbia  corollata,  (see  spurge), 
483. 
sp-,  (see  spurge),  4^3* 
European  canker,  apple,  4^. 
pear,  61. 
poplar,  4^3* 
Eutetix  tenella,  sugar  beet,  393- 
Evonymus,  anthracnose,  47'-'* 
leaf  spot,  470. 
powdery  mildew,  47^* 
sp.,  (see  evonymus),  47^^* 
Exoascus  amentcrum  (see  E.  tos- 
quinetii),  44^* 
cerasi,  cherry,  97. 
communis-  pl'.jm,  89. 
deformans,-  perich,  "Jl,   '^10, 
pruni,  plum,  69 » 
tosquinetii,  alder,  44^* 
red  alder,  44^* 
Exobasidium  vjccinii,  huckleberry, 

485- 

Vacciniam  spp.,  402. 
Exosporium  concentricum,  evonymus, 
470. 
privet;  475* 
palmivorum,  date,  12o- 


Fabraea  maculata,  pear,  59* 

quince,  62.. 
Pagus  atropunicee,  (see  beech),  45'-'- 
Failure  of  sets,  onion,  354. 
False  silver  leaf,  pear,  bl. 

plum,  92* 
Fertilizer  injury,  rose,  479* 

tobacco,  4*^1  • 
Festuca  elatior,  crown  rust,  253. 
Helminthosporium  sp.,  253. 
stem  rust,  253* 

octofiora,  Ophiobolus  sp.,  253. 

Ophiobolus,  180. 
Field  cropb,  255. 
Fig,  anthra^nose,  I27. 


canker,  I27. 

leaf  spot,  128. 

rust,  127* 
Fiji  disease,  sugar  cane,  3^8. 
Filbert,  bacterial  blight,  136. 

blight,  137. 
Fir,  Alpine,  matting,  422. 

yellow  witches  broom,  422. 
Fir,  Alcernaria  sp.,  422. 

brown  root  rot,  423* 

butt  rot,  423. 

Cladosporium  sp.,  422. 

Cytospora  pinastri,  422. 

Fusicoccura  abietinum,  4^2. 

Macrosporium  sp.,  422. 

Pestalozzia  sp.,  422. 

red-brcwn  butt  rot,   423* 

red-brovm  root  rot,   423* 

rot,    Polyporus,   423* 
Traiaetes,    423. 

witches  broom,   422. 
Pir-Athyrium  rust,    lowland  white 

fir,    421. 
Fir,   balsam,    fir-blueberry   rust, 

419- 

fir-chickv/eed  rust,   419* 

fir-forn  rust,   42O. 

fir-Phoma,  420' 

twig  blight,  420. 

witches  broom,  420* 
Fir-blueberry  rust,  balsam  fir,  4^9* 

silver  fir,  4-^9* 

white  fir,  42O. 
Fir-chickweed  rust,  balsam  fir,  419* 
Fir,  Douglas,  brown  trunk  rot,  423* 


42/i.. 


conk  rot,  423, 
damping  off,  425. 
mei'uliose,  425* 
meteorological  effects,  425' 
needle  blight,  424,  425. 
Phonepsis  disease,  424* 
Poly;^jerus  volvatus,  424* 
quininy  fungus,  423* 
red -brown  butt  rot,  423* 
ring  scale  fungus,  423. 
rose  colored  Fomes,  423* 
rust,  424, 
sap  rot,  424. 
smoke  poisoning,  425* 
snov;  and  ice  damage,  ^iG* 
Sparassis  radicata,  425. 
Trametes  carnea,  Z.24, 
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Velvet  top  fungus,   4^3- 

wind  damage,    417* 

witches  broom,  4^* 

yellow-brown  top  rot,  423»  424' 
Fire  blight,  apple,  32,  509* 

cherry,  ^8. 

hawthorn,  455* 

pear,  55. 

plum,  92- 

quince,  G2. 
Fireweed,  rust,  4^3- 
Pir-fern  rust,  balsam  fir,  42O- 

lowland  white  fir,  422. 
Fir-fireweed  rust,  lowland  white  fir, 
421. 

silver  fir,  419. 
Fir,  lowland  white,  Cladosporiun  sp., 
421. 

fir-y\thyrium  rust,    42I- 

fir-fern  rust,   422. 

fir-fireweed   rust,    421- 

fir-willow   rust,   421* 

matting,   421* 

needle   cast,    421» 

red-brov/n  sapwood   rot,   42I- 

rot,   421- 

sooty  mold,    42I- 

stringy  brown  rot,  42O- 

white  root  rot,  421- 

witches  broom,  42I- 

yellow  root  rot,  421' 

yellow  v/itches  broom,    421- 
Fir-needle   cast,    white   fir,   42O. 
Fir,    noble,    witches   broom,    422. 
Fir  Phoma,    balsam  fir,   42O. 
Fir,    rod,    v.'itches  broom,    422. 
Fir,    shastav    stringy  brown  heartwood 

rot,    422- 
Fir,    silver,    fxr-blucbcrry  rust,   41^3 • 

fir-fireweed   rust,    419* 

mistletoe,    4^9' 

needle  cast,  419* 
Fir,  white,  fir-blueberry  rust,  42O- 

fir  needle  cast,  420- 

needle  cast,  420* 

stringy  brown  rot,  42O. 

witches  broom,  42O- 
Pir-willov/  rust,  lov/land  white  fir, 

421. 
Flag  smut,  wheat,  159* 
Flax,  anthracnose,  238. 

Botrytis  disease,  238. 

browning,  238. 


canker,  237* 

diseases  in  Ireland,  238. 
foot  rot,  238. 
rust,  237. 

Sclerotium  disease,  238. 
seedling  blight,  238. 
stem  break,  238. 
wilt,  23G. 
yellowing,  238. 
Ply  speck,  apple,  45* 

peach,  84* 
Fomes  annosus,  fir,  423 • 

juniper,  429. 

western  hemlock,  426 • 
applanatus,  apple,  54- 

maple,  459* 

poplar,  4^4' 

willov/,  46b, 
igniarius,  aspen,  449 »  4^4* 

beech,  45O. 

Betula  occidentalis,  45*^' 

birch,  450. 

poplar,  4^^ 

willow,  4G( 
juniperinus,  western  juniper,  427' 
laricis,  Douglas  fir,  423* 

(see  F-  officinalis),  432« 
officinalis,  bull  pine,  435* 

Douglas  fir,  424. 

lodgepole  pine,  432< 

lowland  white  fir,  421* 

Western  larch,  430- 
pinicola,  Douglas  fir,  424* 

lowland  white  fir,  421- 

plum,  92. 

red  pine,  437' 

Western  hemlock,  426* 
rimosus,  locust,  457- 
roseus,  Douglas  fir,  423?  424* 

(sec  Trametes  carnea),  92- 
tsugae,  (set.-  Ganoderma  tsugae),  425' 
Fools  huckleberry,  tar  spot,  4^4' 
Foot  rot,  citrus,  126» 
flax,  238. 
Helminthosporium,  barley,  191»  193* 

grasses,  I9I- 

ryc,  191,  193,  207. 

wheat,  191,  193, 
Hibiscus  sabdariffa,  47^' 
rye,  207. 

sweet  potato,  337,  34O,  504. 
wheat,  189,  191,  19G. 
Forage  crops,  139 »  239* 


ti 
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Forest  trees,  415* 

wind  damage,  /[iG. 
Praxinus  oregona,  (see  Oregon  ash), 

449- 

spp.,  ksee   ash),  449- 
Freckle,  apple,  54- 
Freesia,  nematode,  471* 

sp.,  (see  freesia),  47I. 
Freezing  injury,  black  huckleberry, 
484, 

huckleberry,  4^5- 

Vaccmium  coryrnbosum,  4^5* 
vacillans,  4^5' 
Prog  hopper  blight,  sugar  cane,  391' 
Frost  injury,  alfalfa,  243. 

blackberry,  II3. 

cherry,  92- 

clover,  246. 

grape,  100. 

hydrangea,  472. 

Juglans  cordiformis,  4^^* 

maple ,  4^^ • 

oats,  222. 

peach,  G3' 

plum,  Od. 

privet,  4.75. 

quince,  d2. 

raspberry,  109- 

strav/berry,    104' 

sWeet  clov|r,  249* 

walnut,  4^t>. 
Fruit  and  nut  crops,  1- 
Fruit  blight,  service  berry,  464. 
Fruit  crops,  1- 
Fruit  diseases,  0- 
Fruit  drop,  almond,  136. 

plum,  92- 
Fruit  rot,  Am.erican  rr.ountam  ash, 

4^9- 

apple,  52. 

Cladosporium,  cantaloupe,  37'^*' 

cucumber,  37^' 

date,  128. 

eggplant,  4O7. 

Fusarium,  cantaloupe, ^3d9' 

Glomerella,  tomato,  334- 

Helmmthosporium,  date,  128- 

Macrosporium,  date,  120. 

pepper,  4^2 ' 
Pezizella,  strawberry,  107* 
Phomopsis,  eggpl<^nt,  4*^7* 
Rhizopus,  tomato,  331- 
tomato,  332* 


Fruit  spot,  apple,  4^- 

Pumago  sp.,  chrysanthemum,  47^- 

vagans,  maplu,  459- 
Fusarium  batata tis,  sweet  potato, 

334.  504- 
coeruleum,  potato,  312« 

conglutinans,  caboage,  359- 

kale,  3^5* 

turnip,  3^7* 
conglutinans  callistephi,  China 

aster.  4^7* 
culmorum  var.  leteius,  barley,  214" 
hyperoxyporum,  sweet  potato,  334» 

504. 
lini,  flax,  23d- 
lycopersici,  tomato,  ^l8,    505* 
malli,  onion,  35^* 
martii  phaseoli,  bean,  34°' 
moniliforme,  corn,  22G,  228,  234. 
niveum,  v/atermelon,  38l- 
oxysporum,  gladiolus,  371* 

potato,  277,  312,  502. 
oxysporum  nicotianae,  tobacco,  4OI' 
radicicola,  potato,  277»  312- 
potato,  272,  311. 
roseum,  alfalfa,  245 « 

clover,  245* 
rubi,  blackberry,  114- 
sp.,  asparagus,  4O2. 

barley,  214. 

bean,  349. 

Brazil  nut,  138. 

bull  pine,  43^- 

celery,  403,  406. 

clover,  245' 

eggplant,  4O7- 

jack  pine,  433* 

larkspur,  473* 

lettuce,  409- 

lime  bean,  351' 

onion,  357* 

pea,  410. 

peony,  474. 

pepper,  412. 

potato,  3IO- 

raspberry,  112. 

soy  bean,  2^0. 

spinach,  414* 

sweet  pea,  481* 

v/heat,  490. 
spp-,  asparagus,  402- 

bean,  34^' 

cantaloupe,  3^9  r  37^^' 
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corn,   225,    498. 
pme,  4/;5. 

potato,    307. 
tom-ato,   321' 
watermelon,    3&1- 
sugar   cane,    392 • 
tobacco,    401' 

vasinfectuo,,.  cotton,    383»    50?' 
cowpaa,    250 - 
okra,   410. 
wheat,    196. 
Fusicladium  effusum,    pecan,    129- 

trerculae,    (see  Venturia   trermlae), 
4G3, 
Fasicoccum  abietinum,    fir,   422- 
putrofaciens,    cranberry,    llG. 
sp.,   v/hite   pine,   4^^4' 
Fusiform  galls,    lodgepole  pine,   432- 
Fuscma  parasiticura,    v/hite  pine,    444- 


Gall,    fungus,    Bishop  pine,    435- 
Gall,      oleander,    474. 
Gallowaya  prni,   plae-,  445. 
G^^noderma   tsugae,   hemlock,   425' 
Gardenia   jasrainoides,    (see  cape  jas- 
mine),   473. 
Gaulth-ria   shallon,    (see  aromatic 

v/intergrcen) ,    4^3* 
Gaylussacia    baccata,    (see   black 

huckleberry),    484- 
Geranium,    blossom  blight,    47^' 

downy  mildew,    4^4* 

dropsy,    47I. 

gray  mold,    471* 

leaf   spot,    471. 

Rhizoctonia   rot,    471- 

texanum,    (see  geranium),   4^4- 
Germination   troubles,    potato,    311' 
Gicberella   saubinetii,    b.,rley,    215. 

corn,  22G,  220. 

oats,  222, 

rye,  2O4. 

wheat,  183- 
Ginseng,  blight,  40^* 

moldy  Seed,  AOQ- 

root  rot,  40^" 

Phytophthora,  408. 
Gladiolus,  i-'usarium  rot,  471- 

sp.,  (se--  gladiolus),  471- 
Gleosporiuiii  amybdalmum,  almond, 
136. 


ampelophagum,  (see  Sphacelomji  am- 

pelinura),  I04. 
apocryptura,  maple,  45^- 
camphorae,  camphor,  451* 
caryae,  (see  Gnomonia  caryae),  45^* 
caulivorum,  clover,  243* 
cingulatum,  (see  Glomerella  cingula-' 

turn),  475, 
juglandis,  (see  Gnomonia  leptostyla},' 

451-  ,,? 

limetticolum,  citrus,  124- 
nervisequum,  (sec  Gnomonia  veneta),  , 

460,  464. 
rofergiae  var.  dendriticum,  hornbeam, 

45^- 

rosae,  rose,  479* 
sp.,  chestnut,  452* 

squash,  377. 
venetum,  (see  Plectodiscella  veneta 

109,  113- 
Glomerella  cingulata,  apple,  26,  50S' 

fig,  127.  '   • 

pecan,  133- 
privet,  475. 

gossypii,  cotton,  3o2. 

rufomaculans,  tomato,  334* 

sp.,  /merican  mountain  ash,  449' 
Glume  blotch,  v;heat,  I98, 
Gnomonia  caryae,  hickory,  45^* 

iliau,  sugar  cane,  392» 

leptostyla,    butternut,   45^* 
v/alnut,    4^5' 

ulmea,    elm,    454* 

Veneta,  oak,  /pO. 
sycamore,  4^4* 
Gnomoniella  ooryli,  hazelnut,  4^^" 
Golden  glow,  powdery  mildew,  47^* 
Gooseberry,  blister  rust,  llo. 

die-back,  II6. 

downy  mildev/,    II6- 

leaf  spot,    llG. 

powdery  mildev/,    115- 

v/hite  pine   blister  rust,    44*^* 
Gourd,    anthracnose,    377' 

dov/ny  mildew,    377' 
Grape,    anthracnose,    104- 

bitter  rot,  IO4. 

black  rot,  101. 

blossom  blast,  IO4. 

chlorosis,  104- 

crown  gall,  IO4. 

dead  arm,  IO4- 

downy  mildew,  102. 
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drought  spot,  IO4- 

frost  injury,  100- 

leaf  spot,  104.. 

powdery  lailde'v,  IO3 . 

root  rot,  104- 

rotting,  104. 

rust,  104. 

shriveling,  IO4. 

spot  necrosis,  IO4. 

spray  injury,  IO4.  ' 

tip  burn,  104' 

winter  injury,  IO4. 
Graph lola  phoenicis,  date,  129 .  . 
Grasses,  25I- 

brown  patch  disease,"  2^1 . 

foot  rot,  191. 

root  rot,  I'-jl. 
Gr&V'^nstein  troubl-j,  appl.-, ,  ^4, 
Gray  mold  rot,  bluckbcrry,  II4. 

cabbage,  3^3- 

geranium,  471- 

Ict'.uce,  4O0. 

onion,  3^jj- 

strav/berry,  lOG- 
Groen_  nold  rot,  cantaloupe,  3^3 1    370- 
Grossularia  divaricata,  whiter  pine 

blister  rust,  441- 
Ground  cherry,  leaf  spot,  4^'D' 

mosaic,  >'\(j/[,   ^S'^. 
Growth  crack,  apple,  54. 

tomato,  334' 
Guar,  southern  blight,  2^1. 
Guava,  128. 

Guigncirdi^  aesculi,  buck^;ye,  450* 
horsa  chtjstnut,  45^'  457* 

bidv.'ellii,  Ampulopais  spp.,  467. 
grape ,  101. 

vaccinii,  cranberry,  llo • 
Gum,  cotton,  rust,  45') * 
GurTiSTiing,  sugar  can-3,  5^9' 
Gurrriosis,  churry,  97'  9'^' 
Gyrnnoconia  intcrstitialis,  blackberry, 

113 « 
raspberry,  112- 
Gymnosporangium  blasdaleanui.i,  (sea  G, 
libocedri),  Gl. 
hawthorn,  455* 
inccnsc  cedar,  4-^9' 
western  s^^rvice  b«rry,  4G4- 
botryapit-s ,  juniper,  429- 
clav:---,a-formo,  juniper,  42'^,  429. 
claviOo-,  (see  G-  gcrminalc),  D3r 
420,  429. 


juniper,  427. 
davisii,  juniper,  427* 
gerirdnale,  hav^thorn,  455* 

juniper,  428,  429. 

quince,  d3» 
globosum,  hawthorn,  455' 

juniper,  428. 

larch,  431 - 
gracilcns,  juniper,  4^8- 

syringa,  482. 
harknossianum,  western  service 

berry,  4^4" 
inconspicuum,  juniper,  4^8 • 
juniper inum,  juniper,  428. 
junipori-virginianae,  apple,  37» 
508, 

juniper,  428. 

larch,  431. 
juvenescens,  juniper,  428. 

Rocky  llountain  juniper,  428* 
kcrnianum,  westorn  juniper,  427* 
libocedri,  pear,  Gl. 
macropus,  (see  G.  junipcri  vir- 

ginianae),  428,  431- 
nfelsoni,  juniper,  428- 

larch,  431. 

Rocky  Mountain  juniper,  428 • 
nidus-avis,  larch,  431' 
nootkatcnsis,  Alaska  cedar,  44-9* 

453- 

mountain  ash,  449* 

wild   crab-apple,    453* 
sp»,    d'.vurf   jumper,    4^7* 

hav/ thorn,    455* 
spp.,    juniper,    429. 

larch,    451. 


H 


Hackbcrry,  powdery  mildew,  455' 

smothering  disease,  455- 
Hail  injury,  applo,  5I , 
Haincsia  lythri,  (see  Pezizclla 

lythri),  107- 
Kulo  blight,  outs,  220- 
Haraamclis  virginica,  (sec  witch- 

hazol),  4GG. 
Hardv.oods,  diseases,  448. 
Hardwood  trees,  snov/  and  ico  damage, 

...iG. 

Hawthorn,  conker,  455* 
fire  blight,  4^5. 
powdery  mildcv;,  455* 
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rust,  455. 
Hazelnut,  leaf  spot,  456. 
Head  rot,  broccoli,  3^4« 
Head  smut,  corn,  255' 

millet,  252. 

rye,  205. 

sorghum,  238. 
Heart  rot,  almond,  I36. 

apple,  54. 

bull  pine 

juniper,  429. 

pine,  44^' 

plum,  92. 

poplar,  4^4* 

western  hemlock,  /\2!o, 

v;estern  juniper,  42?' 
Heartwood  rot,  apple,  54. 

black  spruce,  447* 

catalpa,  452. 

incense  cedar,  418. 

larch,  430* 

Sitka  spruce,  44.7. 

western  larch,  430* 
Heat'  necrosis,  potato,  3^5^ 
Helminthosporium  bromi,  Bromus 
inermis,  253* 

gramineum,  barley,  213,  494, 

oryzae,  rice,  23G. 

sativum,  barley,  I9I,  193,  213. 
grasses,  I9I. 
rye,  I9I,  193,  2O7. 
wheat,  191,  193. 

sp- ,  Agropyron  caniiium,  2^3^ 

Agropyron  intermedium,  253 ♦ 
Agropyron  repens,  253* 
Agropyron  smitiiii,  253* 
A.gropyron  tt^nerum,  2'33' 
Alopecurus  pratensis,  253* 
Andropogon  furcatus,  253* 
Calamagrostis  canaaensis,  2^3' 
Chaetochloa  italica,  253* 
corn,  235' 

Dactylis  glomerata,  253* 
Digitaria  sanguinalij,  2^^3. 
Echinochloa  crusgaili,  2^3' 
Elymus  canadensis,  253* 
Elymus  striatus,  2^3* 
Elymus  virginicus,  2^3' 
Pestuca  elatior,  253* 
HierochloG*  odorata,  253» 
Hordeum  jubatum,  2^3 ♦ 
Muhlt-nbtirgia  sp. ,  253* 
Panicum  capillare,  2^3* 


Phalaris  arundinacea,  253* 
Phra,^mites  phragmites,  253* 
Poa  pratensis,  253* 
Setaria  glauca,  253- 
Sorghum  halapense,  353* 
Stipa  spartea,  253* 
wheat,  191,  195,  196. 
Zizania  palustris,  253* 
spp. ,  date,  128. 
teres,  barley,  212. 
turcicum,  corn,  234* 
wheat,  193 • 
Hemlock,  Ganoderma  tsugae,  425* 
leaf  cone,  425* 
leaf  rust,  425. 
Peridermium  sp.,  425« 
Pestalozzia  sp.,  42^* 
scorch,  42^* 
Stysanus  sp.,  Zj.26. 
twig  blight,  425. 
twig  rust,  425* 
Hemlock,  mountain,  black  felt  blight, 

426. 
Hemlock,  western,  butt  rot,  420. 
heart  rot,  42^' 
red-brown  sapwood  rot,  420- 
root  rot,  426 • 
rust,  42G« 
sooty  mold,  42^* 
stringy  brown  rot,  426. 
sulphur  heart  rot,  42G' 
witches  broom,  42°- 
Hendersonia  foliicola,  pine,  445* 

thyoides,  red  cedar,  419' 
Hepatioa,  smut,  471* 

sp.,  (see  hepatica),  471' 
Herpotricha  nigra,  Engelraann  spruce, 
446. 
lowland  white  fir,  421» 
mountain  hemlock,  426*  ■ 
sp.,  Alpine  fir,  422. 
Heterodera  radicicola,  alfalfa,  242. 
bean,  350' 
beet,  403. 
cabbage,  3^4" 
cantaloupe,  371- 
carnation,  4^9* 
carrot,  4'-'3- 
celery,  40G. 
cotton,  38G,  507\ 
cowpea,  250. 
cucumber,  37G* 
eggplant,  407. 
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freeaia,  47I- 

lettuce,  409. 

okra,  410. 

peach,  84- 

pepper,  412- 

primrose,  475' 

spinach,  4-'-4' 

strav/bcrry,  I08. 

sugar  be   t,    39b. 

sweat  potato,  340- 

tomato,  533- 

watermelon,  3^2. 
schachtii,  sugc^r  beet,  39^- 
Heterosporium  cchinulatum,  carna- 
tion, 4G9. 
Hibiscus  subdariffa,  foot  rot,  471. 
Hicoria  sp-,  (sc^e  hickory),  45^- 
Hickory,  anthracnos>:; ,  45^- 

luaf  spot,  45b. 
Hierochloe  odorata,  Helrninthosporium 

sp-,  2^)3- 
Hippeastrum  sp.,  mosaic,  471- 
Holcus  sorghum  sudanensis,  (see  Sudan 

grass),  252- 
Hollow  stalk,  tob'.cco,  401- 
Hollow  stem,  culv.ry,  407- 
Hollyhock,  anthracnosc,  47^' 
leaf  spot,  472. 
root  r^t,  472. 
rust,  471. 
Hollyhock,  Antv/erp,  rust,  4^3- 
Hopperburn,  potato,  3^2,  502. 
Hop  tree,  rust,  45*^' 
Hordeum  jubatum,  Erysiphe  graminis, 

253- 
Helrninthosporium  sp.,  253- 
Ophiobolus  sp-,  253- 
stem  rust,  2^3- 
stripe  rust,  2.^3- 
Ophiobolus,  1j8. 
pusillum,  Ophiobolus,  I09. 
Ophiobolus  sp.,  253- 
Hornbeam,  leaf  spot,  45^- 
Horse  bean,  mosaic,  25I- 
Horse  chestnut,  leaf  blotch,  45G, 

457- 

leaf  spot,  45b- 

povdery  mildew,  45^* 
Horse  nettle,  mosaic, 
Horseradish,  bacterial  root  rot,  365. 

blac'-.  streak,    3^5' 

l.af  spat,   Cercospora,    3G5. 
RaiTiularia,    3^5* 
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root  rot,  3^5" 

^■'hiti„  rust,  31^5 * 
Hot  Weather  injury,  clover,  240- 
Huckleberry,  freezing  injury,  485* 

leaf  spot,    485. 

flieteorological   trouble,    4^5* 

powdery  mildew,  485. 

rust,  485" 

stem  blister^  4^5- 
Hydnum  sp- ,  i:road  leaf  maple,  45^' 
Hydrangea,  frost  injury,  472- 

leaf  spot,  472. 
Hydrangea  hortensis,  (see  Hydrangea), 

472. 
Hydrocyanic  acid  injury,  tomato,  334* 
Hypoderma  deformans,  bull  pine,  43^' 

sp.,  lodgL-pole  pine,  433* 
pitch  pine,  437* 

strobicola,  white  pine,  442* 
Hypodermella  laricis,  western  larch, 

430. 
Hypoxylon  pruinatum,  poplar,  /\o^. 

Populus  trerailoides,  ^1^3- 
Hystrix  spp.,  Ophiobolus  sp-,  253* 


Iliau,  sugar  c::ne,  392* 

Incense  cedar  rust,  incense  cedar, 

419- 

pear,  Gl. 
Internal  breakdown,  apple,  54- 

sweet  potato,  34*^ • 
Internal  decline,  lemon,  I2G. 
Ipomoea  purpurea,  (sje  morning-glory), 

Ireland,  flax  diseases,  25^. 
Iris,  rhizome  rot,  473- 

Sclerotium,  472* 

spp.,  (see  iris),  472* 
Isariopsis  clavispora,  grape,  104- 

griseola,  buan,  349- 


Jack  rose,  canker,  479- 
Jasmine,  cape,  leaf  spot,  473* 
Java  black  rot,  sv'eet  potato,  54*^' 
Jelly  end  rot,  potato,  310* 
Jonathan  spot,  apple,  4^* 
Juglans  cin  rea,  (se.  butternut), 

451- 

leaf  spot,  45b. 
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cordif orniis,    frost  injury,   A.GG, 

nigrsi,    powdery  mildev/,   4^5* 

rupestris,  crown  gall,  4^5- 

spp.,  (see  walnut),  4^5* 
Juniper,  chlorosis,  429' 

Cytjspora  sp.,  429* 

Diplodia  sp-,  429' 

Dothide-:.  sphacroidea,  428* 

Pomes  annosus,  ^f29* 

hci.rt  rot,  429. 

Macrosporium  sp.,  4^9* 

nursery  blight,    427,    428,   429. 

root  rot,  429* 

Polyporus,  429- 

rust,  427,  428,  429. 

Sph-^eropsis  juniperi,-  429- 

v.'inter  injury,  429- 
Juniper,  dwarf,  juniper  needle  cast, 
427. 

rust,  427 • 
Juniper  needle  cast,  dwarf  juniper, 

427. 
Juniper,  Rocky  Mountain,  nursery 
blight,  428. 

rust,  428. 
Juniper,  southern  red,  nursery  blight, 

427. 
Juniper,  western,  heart  rot,  42?* 

leafless  true  mistletoe,  42?' 

sooty  mold,  ^27* 

witches  broom,  42?* 
Juniperus  barbadensis,  (see  southern 
red  juniper),  427" 

comi-.unis,  (see  dwarf  juniper),  427. 

communis  depressa,  (see  juniper),  427- 

communis  siberica,  (see  juniper),  427^ 

occidentalis,  (see  western  juniper), 

427-  ^    „ 

pachyphloea,  (see  juniper),  42o- 

prostrata,  (see  juniper),  428. 
scopulorum,  (see  Rocky  Mountain  juni- 
per), 428. 
siberica,  (see  juniper),  420* 
spp.,  (see  juniper),  429- 
utahensis,  (see  juniper),  428_. 
vir,;3iniana,  (see  juniper),  428- 


Kale,  yellov.'s,  3^b- 

Keithia  thujina,  arborvitae,  4-^'-^' 

red  cedar,  419- 
Kernel  spot,  pecan,  133- 


Kohlrabi,  club  root,  3^^* 
Kunkelia  nitens,  blackberry,  113- 


^ 


Lagopus,  rusts,  244» 

Lapsana   comjTiunis,    (see  nipple-v/ort) , 

484. 
Larch,    blight,    43I. 
canker,    430" 
Gymnosporangium  globosum,    431- 
juniperi-virginianae,    43-'-* 
nelsoni,    431' 
nidus-avis,   431* 
spp.,    431. 
heartv/ood   rot,    430* 
larch   birch   rust,   43^* 
larch  willow   ru3t,,43P'- 
Lferia   luricis,    431*  i 

nursery  blight,    431' 
parchment  pore   fungus   rot,    43 C*- 
Phomopsis  pseudotsuga,    431* 
Valsa  abietis,    43'-' • 
Larch   birch   rust,    larch,    43C'' 
Larch  mistletoe,    western  larch,    43^' 
J^.rch,    \/cstorn,    brown   trunic   rot,    43^ 
heartv/ood   rot,    43^' 
larch  mistletoe,    430*  j 

needle   blight,    430-  '■ 

needle   cast,    430* 
red-brov/n  heartv/ood  butt  rot,    45^ 
yellow   root   rot,    430- 
Larch  willow   rust,    larch,    430* 
Large   leaf  spot,    clover,    248. 
Larix   laricina,    (sec   larch),    43'-'' 
occidentalis,    (see  western  larch) 
430-  I 

spp.,    (see    larch),    430*  ' 

Larkspur,    blight,    473- 

Rhizoctonia   stem  rot,    473* 
wilt,    473. 
Late   blight,    celery,    4^4* 
potato,    2b8,    500. 
tomato,    524. 
Lathyrus   nuttallii,    (see  vetch),   4^4 

odorutus,    (sec   swcet  pea),    4^^' 
Leaf  blight,    Alternaria,    cantaloupe, 

3^7' 

watermelon,    382. 
Botrytis,    begonia,    /\.CQ. 
Cercosporc^,    pepper,    412» 

sugar  beet,    393, 
C DC corny cos,   plum,    83. 
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corn,    234- 

Cylindrosporiam,    Orjgon  ash,    449' 
villov/,    4*^6. 

Dendrophorau,    sti-a'jberry,    103. 

Fabraca,    pear,    ^'j. 

Fv.sarium,    peony,    474* 

Hana.rsonia,    red  cedar,   419* 

Keithi;.,    r-jd   cedar,    419, 

Macrosporium,    cov/poa,    249* 

pine,  44^'- 

quince,  62. 

Rhizoctonia,  bean,  35^- 

Sclcrotinia,  service  berry,  4^4* 

willow,  406' 
Leaf  blister,  oak,  4^0' 

Quercus  coccinea,  4^0- 

vJe stern  choke  cherry,  452- 
Leaf  blotch,  buckeye,  45O. 

horse  chestnut,  45^'  497* 

Oregon  ash,  449. 

peony,  474. 

potato,  314* 

rose,  476,  47t^- 
Leaf  Cast,  pitch  pine,  437»  43^- 

red  pinu,  437* 

white  pino,    442- 
Leaf  con^,    hoiriljck,   429* 
Leaf  curl,    peach,    7I,    ^lO. 

syc:jr.ore,   4^9- 
Leaf  fall,    pepper,   /^12. 
Leaf  hopper,    peanut,    4^2 * 

potato,    302,    313' 

su.-^ar  beet,  393- 
Leafles:'  trut.'  mistletoe ,  v/estern 

luniper,  4^7' 
Leaf  mold,  carnation,  4G9. 

oats,  2^2. 

tomato,    331- 
Leaf  roll,    potato,    2-37,    29ti,    5OO. 

tomato,   333' 
Leaf  rot,    i/atcrmL-lon,    332. 
Leaf  rust,    barley,    211,    212,    49/u 

corn,    49^* 

dog'.-'ood,    453- 

Eng<jlmann   spruce,    447' 

hemlock,  425. 

rye,  203,  492. 

spinach,  /-14' 

v/heat,    176,    49^- 
Leaf  scorch,    oirborvitae,   /ll^# 

maple,  459:^ 

spruce,    44^* 

stravberry,    107- 


white  pine,    444* 
Leaf  sheath,    sugar  cune,   392- 
Leaf  spot,    idternaria,    anemone,   4^7* 

eggplant,  407. 

turnip,  3^7' 
Amerosporium,  cov/pea,  249' 
apple,  52. 
Ascoohyta,  rhubarb,  4^3- 

strawberry,  I08. 

vetch,  250. 
bacterial,  cantaloupe,  37'^* 

celery,  406, 

rye,  207. 

snapdragon,  4^1* 
black  specked,  broad  leaf  maple, 

458. 

maple,  49^- 
Botrytis,  geranium^  47-'-» 

peony,  474, 
bur  clover,  249- 
Cercospora,  alfalfa,  242. 

apple,  53. 

ash,  449. 

bean,  390* 

beet,  402, 

bur  clover,  249* 

cantaloupe,  37^^* 

carrot,  403* 

clover,  248- 

cotton,  386' 

cowpea,  249. 

fig,  128.  ' 

hollyhock,  472. 

horseradish,  3^5*  • 

linden,  457* 

Medicago  spp.,  249* 

peanut,  4^1- 

persimmon,  4^1* 

phlox,  47 f;. 

sweet  potato,  339' 

Swiss  chard,  414. 

tobacco,  401 • 

CercospcrRlla,  parsnip,  4^^' 
Cladospcrium,  maple,  459* 
CoGCoruyces,  cherry,  94* 
Cryptc!Lyces,  dogwood,  453* 
Cryptostictus,  rhododendron,  475' 
Cylii  drosporiurc,  alder,  44Q* 

buckbrush,  4^3- 

poison  oak,  4^5* 
Diaporthe,  limu  bean,  391* 
Dimerosporiuni,  western  service 

berry,  4G4. 
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Discosia,  tulip  tree,  4^5* 

Bxobasidium,  huckleberry,  ^^  . 

Vaccinium  spp.,  4^2. 
Exosporium,  date,  123. 

evonyraus,  47'-' • 

privet,  475- 
Fusarium,  tobacco,  4*-^^* 
Gloeosporium,  hornbeam,  45^* 

maple,  45^* 
Gnomonia,  walnut,  4^5' 
Gnornoniella,  hazelnut,  45^* 
Graphiola,  date,  128. 
ground  cherry,  4^5* 
Guignardia,  Ampelopsis  spp.,  4^7' 
Helminthosporium,  corn,  234- 
Isariopsis,  grape,  104* 
Leptothyrium,  alder,  44^* 

Alnus  rugosa,  44^' 
Macrosporium,  cape  jasmine,  473' 

catalpa,  451» 

clover,  240. 

cowpea,  249* 

soy  bean,  2^0 . 

squash,  377 • 
Marssonia,  chestnut,  453' 

oak,  461* 
Micros troma,  butternut,  451' 

hickory,  45^' 

Juglans  cinerea,  45^* 
Monochaetia,  horse  chestnut,  45^' 
Mycosphaerella,  aromatic  winter- 
green,  483. 

blackberry,  114- 

currant,  ll^* 

gooseberry,  II6. 

madrona,  457* 

mulberry,  II7- 

pear,  J), 

raspberry,  112. 

strav/berry,  lO^* 
Penicillium,  v/heat,  202. 
Pestalozzia,  sugar  cane,  391* 
Phoma,  sugar  beet,  394* 

Sudan  grass,  252. 
Phyllosticta,  Acer  nogundo,  45^' 

Acer  pennsylvanicum,  45^* 

Catalpa,  45I. 

chrysanthemum,  47*^* 

hydrangea,  47^' 

linden,  457* 

maple,  458. 

rhubarb,  /\X^. 

sweet  potato,  339- 


Witch-hazel,  466' 
Pseudopftziza,  alfalfa,  239* 

clovpr,  243* 
Raailaria,  horseradish,  3^5- 
Rhytisma,  broad  leaf  maplp,  45"* 

maple,  45^' 
Scirrha,  western  chinquapin,  453- 
Sclerotinia,  easter  lily,  473* 
Sclerotium,  poplar,  4^4* 
Septogloeum,  Indian  plum,  4^1 • 
Septoria,  .Ampelopsis  spp.,  4^7' 

ash,  4^9. 

barley,  215. 

China  aster,  4^^' 

chrysanthemum,  47'-*' 

dwarf  maple,  45^- 

hazelnut,  45^' 

lettuce,  4*-^^' 

oats,  222. 

red  alder,  ^4^- 

Sedum  spectubilis,  i;-79' 

snapdragon,  ^-^'^' 

snow berry,  48 1. 

tomato,  315* 

vine  maple,  45'^* 

wheat,  199. 
sugar  beet,  394, 
tar,  Acer  rub  rum ;  ^-^o- 

maple ,  45^ • 
Leaf  trouble,  China  aster,'  t{oQ) . 
Leak,  potato,  31^- 
Legumes,  239' 
Lemnodia  arkansana,  crov/n  rust,  219 

253- 
stem  rust,  2l8,  2'^3' 
Lemon,  internal  decline,  1' 
Lenzites  sepiaria,  plum, 
Leptosphapria  coniot.iyriiim,  apple,  53' 
blackberry,  11.- 
raspberry.  111. 
rose,  /;79. 
sacchari,  sugar  cane, 
sp»,  arborvitae,  4-^^* 
Leptothyrium  alneum,  alder,  44^' 
A  Inu s  rue,  o s a  ,  . ;48  - 
pomi,  apple,  45* 
peach,  84- 
Lettuce,  anthracnose,  4'^^- 
bacterial  soft  rot,  4*^9  ■ 
black  heart,  409 . 
damping  off,  409- 
decay,  4*^9' 
dodder,  409 . 


^.S, 


391' 
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downy  roildev^    408. 

drop,    408. 

gray  mold   rot,    408. 

leaf  spot,   406. 

mosaic,   40^' 

Rhizoctonict   rot,    4'-'9- 

root  knot,   4'^'9- 

root   rot,    Fusariun,   4'-'9  • 
Pyth.Luin,    409- 

tip  burn,   409. 

v/hite   heart,    4^*9  • 
Libocecirus  decurrans,    (see   incense 

cedar),   4^'^' 
Lightning    injury,    cabbage,   364. 

Cauliflower,    3^4'    3t>5* 

li:r.a   bean,    35I,    304, 

tomato,    3^4'  • 
Ligustrum  vulgare,    (see  privet], 

475- 

UluC,    aodder,    473. 

powdery  mildev/,   473- 

v/inter   injury,   473* 
Lilium  candidum,    (see  easter   lily) 

473- 

Lily,    easter,,   leaf  spot,   473. 
Lima   bean,    (see   bean),    342- 

bacterial  bligut,    3'!)1- 

dov  ny   mildev/,    35-'' 

leaf  spot,  351- 

lightning  injury,  Jjl,   3G4. 

moldy  pods,  35^- 

mosaic,  351- 

pod  blight,  351- 

po^.'dery  miilde',  35^* 

seed  stain,  351* 

stem  rot,  Pusariuri,  351- 
Rhizoctonia,  35^- 

yeast,  351- 
Lime  sulphur  injury,  apple,  50. 
Linden,  leaf  spot,  4^j7. 

powdery  mildev/,  457* 

sur,  scorch,  457' 
Liriodendron  tulipifera,  (see 

tulip  tree),  /jO^' 
Literature,  list,  4B5. 
Little  peach,  peach,  03' 
Locust,  yellow  wood  rot,  457. 
Lodgepole  pine  mistletoe,  lodge- 
pole  pine,  433- 

pine,  431 '  ,   ^^_ 

Loganberry,  ( spe  blackberry i ,  11^- 

anthracnose,  113' 
crown  gall,  ll-H- 


die-back,  II4, 
Lolium  spp.,  Ophiobolus  sp.,  '2'^Ji- 
Lo3se  kernel  smut,  sorghum,  230. 
Loose  smut,  barley,  209,  494* 
oats,  496. 
wheat,  152,  490. 
Lophodermium  brachysporium,  pine,  445* 
juniperinum,  dwarf  juniper,  427* 
laricinum,  western  larch,  430* 
lineare,  white  pine,  442- 
nervisequum,  lowland  white  fir, 
421, 
silver  fir,  419* 
white  fir,  42O. 
pinastri,  bull  pine,  436- 
lodgepole  pine,  433- 
pine,  4^,^'« 
pitch  pine,  43^' 
red  pine,  437' 
sugar  pine,  434* 
white  pine,  442- 
sp.,  Engelmann  spruce,  446- 
jack  pine,  433. 
pine,  445. 
Sitka  spruce,  447* 
spruce,  44^- 
Lycium  sp.,  (see  matrimony  vine),  473- 
Lye  injury,  apple,  ^1. 


M 


Macrophoma   fici,    fig,    I28. 

hennebergii,    (see   Septoria  glumarum), 

199- 

Macrosporium  catulpae,  catalpa,  451* 
cucumerinum,  squash,  377* 
date,  128 » 

hybiscinum,  okra,  410' 
par<;sititicum,  onion,  35^' 
pepper,  412. 

sarciniforme,  clover,  248. 
solani,  potato,  274,  502. 

tomato,  333;  5'^5* 
soy  bean,  2^0. 
sp.,  arborvitae,  4^^' 

Austric^n  pine,  432* 

cape  jasMine,  473* 

cowpea,  249- 

fir,  422. 

juniper,  429. 

onion,  357- 
spp.,  tomato,  322. 
Madia  sp.,  (see  t^rweed),  4^4* 
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Madrona,  le^f  spot,  457* 
Magnolia,  anthrucnose,  457' 

sp.,  (see  magnolia),  457* 
Maize,  Sclerospora  philippinensis, 

390. 

Sclerospora  spontanea,  390* 
Mailov/,  rust,  4^4' 
Malnutrition,  spinach,  4-^4* 
Malva  rotundifolia,  (see  mallov/), 
484, 

sp',  (see  rnallov/),  484* 
Mangel-wurzel,  Rhizoctonia  sp.,  4IO' 
Mango,  128. 
Maple,  black  specked  leaf  spot,  458- 

canker,    459- 

chlorosis,   /\£>0- 

erinose,   459* 

frost  injury,  4'^^- 

Futnago  vagans,   459- 

leaf  scorch,   4^9- 

leaf  spot,  Cladosporiurn,  459* 
Gloeosporium,  458* 
Phyllosticta,  458. 

powdery  niildev/,  459* 

sun  scorch,  459* 

tar  leaf  spot,  458. 

tar  spot,  458- 

white  butt  rot,  459. 

wilt,  459. 

winter  injury,  4^0- 
Maple,  broad  leaf,  black  specked 
leaf  spot,  458. 

rot,  458. 
Maple,  dv.'arf,  leaf  spot,  458. 
Maple,,  vine,  leaf  spot,  458* 
Marasmius  plicatus,  sugar  cane,  392- 
Marssonia  jugl^ndis,  (see  Gnomonia 
leptostyla),  45I,  465. 

ochroleuca,  chestnut,  453' 

panattoniana,  lettuce,  Apb^ 

populi,  poplar,  4^3* 

potentillae  fragariae,  (see  Mol- 
lisia  earliana),  lOy. 

sp. ,  oak,  4^1' 
poplar,  4^3' 
willow,  4^^* 
Matrimony  vine,  powdery  mildew,  473' 
Matting,  Alpine  fir,  422. 

lowland  white  fir,  42I- 
Meadov/  rue,  rust,  485* 
Measles,  apple,  ^1- 
Medicago  indica,  smut,  249- 

lupulina,  mosaic,  249* 


spp.,  anthracnose,  349' 
leaf  spot,  2i^9' 
powdery  mildew,  249- 
Melampsora  abietis  canadensis,  hemlock, 
425. 
white  poplar,  /\b2» 
albertensis,  Douglas  fir,  424' 
arctica,  lowland  white  fir,  421« 
bigelowii,  lurch.  430* 

willow,  466. 
confluens,  willow,  46G. 
lini,  flax,  237. 
magnusiana,  poplar,  4G3' 
medusae,  poplar,  4^3* 
monticola,  spurge,  483' 
occidentalis,  black  poplar,  /[Gl. 
sp-,  poplar,  4^3- 
willow,  /\.GG. 
Melampsorella  cerastii,  (see  M.  ela- 
tina),  419. 
elatina,  Alpine  fir,  422. 
balsam  fir,  419. 
lowland  white  fir,  42I' 
Melampsoridium  betulinum,  larch,  430- 
Iv'ielampsoropsis  abietina,  black  spruce, 

447- 

ledicola,  spruce,  44^- 

piperiana,  rhododendron,  47^' 
Melanconium  betulinum,  birch,  450* 

fuligineum,  grape,  104* 

sacchari,  sugar  cane,  392» 
Melanose,  citrus,  120. 
Melia  sp.,  (see  umbrella  tree),  4^5- 
Melilotus,  anthracnose,  249  <• 

spp.,  (see  sweet  clover),  248. 
Mentha  sp-,  (see  mint),  484* 
I/lenaiessia  ferruginea,  (see  fools 

huckleberry),  484* 
Meria  laricis,  larch,  431* 
Meruliose,  Douglas  fir,  425- 
Merulius  americanus,  Douglas  fir,  425* 

brassicaefolius,  Douglas  fir,  425* 
sugar  pine,  434* 
Lleteorological  effects,  black  huckle- 
berry, 484^ 

Douglas  fir,  425. 

huckleberry,  485' 

Vaccinium  vacillans,  485- 
Microrneria  chamissonis,  (see  tea  vine), 

484- 
Microsphaeria  alni,  evonymus,  470- 
lilac,  473. 
oak,  4G0. 
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pecan,  134* 
privet,  475. 

Quercus  pedundulata,  4bO. 
sycamore,  465. 
alni  vaccinii,  catalpa,  452. 

huckleberry,  485. 
diffusa,  snowberry,  481. 

Symphoricarpos  sp.,  481, 
Symphoricarpws  vulgaris,  481. 
euphorbiae,  spurge,  483. 
grossulariae,  elder,  453. 
russellii,  wood  sorrel,  484. 
sp-,  matrimony  vine,  473. 
Microstroma  juglandis,  butternut,  4^jl. 
hickory,  456. 
Juglans  cinerea,  45G. 
Milkvveed,  mosaic,  483. 
Millet,  head  smut,  252. 
Mint,  rust,  484, 
Miscellaneous  grasses,  2^2. 
Miscellaneous  non-parasitic  diseases, 

apple,  54* 
Miscellaneous  plants,  254,  483, 
Miscellaneous  vegetables,  402. 
Mistletoe,  Oregon  oak,  460. 

silver  fir,  419. 
Mold,  tulip,  482. 
Moldy  pods,  lima  bean,  352« 
Moldy  Seed,  ginseng,  408. 
Mollis ia  earliana,  stra'/berry,  IO7. 
Monilia  sp.,  almond,  13b. 
apricot,  100. 
cherry,  97* 
pear,  Gl. 
pluni,  90' 
Monilochaetes  infuscans,  sweet  potato, 

339. 

Monochaetia  desmazierii,  horse  chest- 
nut ,  45*^  ♦ 
Morning-glory,  v;hite  rust,  473* 
Mosaic,  bean,  34*^'  ^Ob. 

canna,    4^9* 

Canna   indica,    4^9* 

cantaloupe,    3^8. 

celery,  /\0^. 

Chinese  cabbage,  3^5;  3^7* 

clover,  248. 

corn,  231. 

co'.vpea,  250. 

cucumber,  37^' 

Dianella  odorata,  27O. 

eggplant,  ^07. 

ground  cherry,  484*  485" 


Hippeastrum  sp.,  471* 

horse  bean,  25I. 

horse  nettle,  4^5- 

lettuce,  408. 

lima  bean,  351. 

Medicago  lupulina,  249. 

milkweed,  4^3 • 

mustard,  30^),  3&7« 

pea,  411. 

pepper,  412. 

petunia,  475* 

potato,  257,  292,  500. 

soy  bean,  2^0. 

spinach,  414* 

squash,  377- 

sugar  cane,  387* 

sweet  clover,  248. 

sweet  pet ,   Zj.82. 

sweet  potato,    339* 

tobacco,    3';9 - 

tomato,    323* 

turnip,    3^7* 
Mottle   leaf,    citrus,    I24. 

peach,    8^1  r 
Mouse-ear  chi^kv/eed,    brown  patch, 

483. 
Muhlenbergia   sp.,   Helminthosporium 

sp.,    2';)3. 
Mulberry,    leaf  spot,    117* 

pop-corn  disease,    117* 

powdery  mildev/,    II7. 

root  rot,  118. 

Sclerotinia  carunculoides,  117» 

Texas  root  rot,  117* 
Mung  bean,  (see  bean),  347'  349- 
Musturd,  mosaic,  3^0,  3^7* 
Mycodomatia,  oleaster,  474* 
Mycorrhiza,  alder,  /'r49' 
Mycosiohaerella  arbuticola,  madrona, 

^  457- 

brassicicola,  broccoli,  3'^4» 

cabbage,  3^4' 
cauliflo'/er,  3^4* 

citrullina,  cucumber,  375* 
squash,  377. 

cucui.;;  e/,  37^* 

fraga^.-'xae,  strav/berry,  lO^- 

gaultl  eriae,  aromatic  winter- 
green,  483* 

grossulariae,  currant,  ll^* 
gcoseberry,  llG. 

morifolia,  mulberry,  117* 

pinodes,  pea,  4II* 
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rubi,  blackberry,  114« 

raspberry,  112. 
rubina,  raspberry,  111, 
sentina,  pear,  59- 
sp.,  arborvitae,  41^* 
taxi,  western  yew,  44^* 
tulasnei,  Austrian  pine,  432- 
pine,  445. 
Myoxosporium  corticolum,  apple,  53- 
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Naemacyclus  niveus ,  pine,  445- 
Nailhead  rust,  citrus,  I27, 
Nailhead  spot,  tomato,  322. 
Narcissus  pseudo-n^ircissus,  (see 

daffodil),  470- 
Nasturtium,  dodder,  474. 
Neck  rot,  onion,  354»  355- 
Nectria  cinnabsrina,  Ampelopsis  spp., 
467- 

cucurbitula,  Austrian  pine,  431* 
white  pine,  444* 

galligena,  apple,  42* 
pear,  61. 

SP",  eggplant,  407- 
white  pine,  444. 
Needle  blight,  Douglas  fir,  424,  425. 

lodgepole  pine,  433" 

western  larch,  430» 

western  yew,  44^* 

white  pine,  442* 
Needle  cast,  bull  pine,  43^* 

jack  pine,  433. 

lodgepole  pine,  433' 

lowland  white  fir,  4^1' 

silver  fir,  419. 

sugar  pine,  434- 

v/estern  larch,  430' 

white  fir,  42O. 

white  pine,  442* 
Needle  rust,  red  pine,  437' 
Nematode,  clover,  248- 

daffodil,  470. 

eggplant,  407. 

freesia,  471* 

pepper,  412. 

strawberry,  100. 

sugar  beet,  39^/  398- 

wheat,  197. 
Nematospora  sp.,  lima  bean,  35^* 
Neofabraea  malicorticis,  apple, 
40- 


Ne>rip«ckia  coult^ri,  lodgepole  pin», 

433- 
Nerium  oleander,  (see  oleander),  474. 
Net  blotch,  barley,  212, 
New  disease,  mulberry,  II7. 

potato,  313, 

rye,  ?07. 

sequoia,  44^' 

tomato,  332- 
Nezara  viridula,  pecan,  133> 
Nipple-wort,  rust,  484. 
Non-parasitic  disease,  apple,  54- 
Non-parasitic  spots,  tobacco,  401- 
Nummularia,  discreta,  apple,  28» 
Nursery  blight,  Chinese  arborvitae, 
418. 

juniper,  427,  428,  429. 

larch,  431. 

Rocky  Mountain  juniper,  428- 

southern  red  juniper,  427* 
Nursery  leaf  blight,  pecan,  132- 
Nut  crops,  1,  129. 
Nyssa  aquatica,  (see  cotton  gum),  455* 
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Oak,  anthracnose,  4^0- 

Bulgaria  polymorpha,  /[Gl. 

canker,  4^1- 

drought  breakdown,  4^1' 

leaf  blister,  460. 

leaf  spot,  4ol' 

powdery  mildew,  4^0* 

Strumella  canker,  4^1' 
Oak,  chestnut,  twig  blight,  46O. 
Oak,  Oregon,  mistletoe,  4^0' 

piped  rot,    4^0- 

pov/dery  mildew,   460- 
Oats,    anthracnose,    221. 

blast,    221, 

covered  smut,  49^- 

crop  losses,  489,  49^* 

crown  rust,  219,  496. 

distribution,  215' 

drought  injury,  222. 

frost  injury,  222, 

halo  blight,  220. 

leaf  mold,  222. 

leaf  spot,  222. 

loose  smut,  496. 

pov/dery  mildew,    222. 

production,   49^* 

red   leaf,    222. 


I 
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root  rot,  222. 
scab,  222. 
smuts,  215. 

stem  rust,  I7I,  2l8,  49G. 
sterility,  (see  blast),  221- 
Oidium  chrysanthemi,  (see  Erysiphe 

cichoracearum) ,  47^* 
sp.,  Oregon  oak,  460. 
Okra,  Macrosporium  hybiscinum,  410- 
root  knot,  410" 
root  rot,  410- 
wilt,  410- 
Oleander,  gall,  474. 
Oleaster,  root  galls,  474' 
Onion,  black  mold,  357' 

blasting  of  seed  heads,  354- 
blue  mold  rot,  357- 
bulb  rot,  354.  355- 

r\isarium,  357* 
cowny  mildew,  354- 
failure  of  sets,  354- 
gray  i.iold  rot,  355* 
Macrosporiun  parasiticum,  35^* 
neck  rot,  354>  355' 
pink  root,  35^' 
smudge,  357. 
smut,  35^' 
soft  rot,  357* 
tip  burn,  357' 
Ophiobolus,  Agropyron,  188. 
Agropyron  repens,  loB,  189 - 
Bromu3,  180. 
cariceti,  rye,  20G. 

wheat,  187 • 
Elymus,  188. 
Festuca,  188. 
graminis,  (see  0.  cariceti),  187. 

wheat,  190. 
Hordeum,  l83. 
Hordeum  pus  ilium,  '^53*, 
Set&ria  geniculate,  l83,  189. 
sp-,  Agropyron  ripens,  253- 

Bromus  secalinus,  253. 

Elymus  spp.,  253. 

Festuca  octoflora,  253. 

Hordeum  jubatum,  253. 

Hordeum  pusillum^  253* 

Hystrix  spp.,  253- 

Lolium  spp. ,  253- 

Phalaris  spp-,  253- 

Setaria  geniculata,  253, 
wild  grasses,  I88. 
Orange  pox  canicer,  apple,  53- 


Orange  rusts,  blackberry,  113- 
raspberry,  112. 

Ornamental  plants,  4^7- 

Osmaronia  cerasiforrais,  (see  Indiar. 

piujT.),  46>i. 

Ostrya  virginiana,  (see  horrbeam), 

45&. 

Oxalis  stricta,  (see  wood  oorrel), 

484. 
Ozonium  omnivorum,  alfalfa,  242. 

apple,  4^* 

bean,  350* 

castor  bean,  4*^3- 

cotton,  3^5- 

cowpea,  250. 

elm,  454. 

grap«,  104. 

hollyhock,  472. 

mulberry,  II7- 

okra,  4IO. 

peach,  85- 

peanut,  412» 

pear,  Gl. 

privet,  475. 

rose,  478- 

umbrella  tree,  4^5' 


Pacific  Slope  yellow  pine  mistletoe, 

bull  pine,  45^- 
Pauonia  officinalis,  (see  peony), 

474- 

Panicum  capillaro,    Kelminthosporium 
sp.,    253. 

luiliaoeum,    (see  millet),    252.. 
Pansy,    anthracnose,    474* 

chlorosis,  474. 

root  rot,  474- 

rust,  -r?4- 
Papaya,  I28. 

Parchment  pore  fungus  rot,  jack 
pine,  433- 

larch,  43'3' 
Parsnip,  ooiTtnon  scab,  4IO" 

leaf  spot,  410.  •  ' 
Patellina  fragariao,  (see  pozizella 

lythri),  107. 
Pea,  anthracnoGe,  4H' 

bacterial  blight,  4II. 

blasting,  411. 

blight,  Ascochyta,  4II. 

dodder,  4H- 
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85. 


downy  mildew,  AH* 

mosaic,  411- 

powdery  mildew,  4II. 

root  rots,  41'^* 

Fusarium,  AlO* 
Rhizoctonia ,  AH* 

Septoria  blight,  4II. 

spot,  411. 
Peach,  bacterial  spot,  74' 

blight,  Coryneum,  7^* 

brown  rot,  G5,  51^* 

chlorosis,  85* 

crop  losses,  489,  §10. 

crown  gall,  85. 

die-back,  SA- 

fly  speck,  04« 

frost  damage,  63« 

leaf  curl,  7I,  5IO. 

little  peach,  83. 
.mottle  leaf,  85* 

powdery  milde'-v,  84* 

production,  G3,  51*-^* 

root  knot,  84* 

root  rat,.  Armillaria, 
Ozonium,  85« 

rosette,  7^' 

rust,  84* 

scab,  73 • 

silver  leaf,  oR. 

sooty  blotch,  84* 

stem  end  discoloration,  85< 

Verticillium  wilt,  83* 

v/inter  injury,  85* 

yellows,  81. 
Peanut,  blight,  zi-ll. 

chlorosis,  4I2. 

leaf  hopper,  412. 

leaf  spot,  411. 

Ozonium  root  rot,  /\12, 

rust,  411* 

sclerotial  blight,   /\12, 

tip  burn,  412* 

wilt,  411. ' 
Pear,  bitter  pit,  6I. 

black  ends,  6I. 

black  rot,  60. 

blossom  blight,  bl. 

brown  rot,  GO,  Gl. 

cracking   of  fruit,    61. 

crown  gall,    Gl- 

European  canker,  Gl. 

false  silver  leaf,  Gl. 

fire  blight,  55* 


incense  cedar  rust,  Gl. 

leaf  blight,  59, 

leaf  spot,  59. 

powdery  mildew,  Go. 

Pythiacystis  brown  rot,  Go. 

rough  bark  disease,  Gl. 

scab,  58- 

Texas  root  rot,  Gl. 
Pecan,  anthracnose,  133* 

black  pit,  134* 

brown  leaf  spot,  133* 

crov/n  gall,  134* 

die-back,  134* 

kernel  spot,  133' 

nursery  leaf  blight,  I32. 

powdery  mildew,  134* 

rosette,  131* 

scab,  129. 

southern  stink  bug,  133* 
Pecky  wood  rot,  red  pine,  437* 
Pegomyia  fuscipes,  potato,  311* 
Pelargonium  sp.,  (see  geranium),  471* 
Pellioniella  macrospora,  Brazil  nut, 

138. 
Penicillium  expansum,  apple,  ^2. 

sp.,  corn,  228. 
onion,  357* 
plum,  91* 
wheat,  202. 

spp.,  citrus,  125. 
Peony,  bud  rot,  474. 

crown  gall,  474* 

Pusarium  leaf  blight,  474* 

Fusarium  stem  blight,  474* 

leaf  blotch,  474.  ' 

leaf  spot,  474. 

root  rot,  474. 
Pepper,  anthracnose,  41^* 

bacterial  spot,  A12. 

bacterial  wilt,  412. 

damping  off,  412* 

leaf  blight,  412. 

leaf  fall.  412. 

Macrosporium  fruit   rot,    /\12. 

mosaic,   412* 

nematode  injury,  412* 

RhizoctonU.  rot,  412^ 

root  knot,  412» 

root  rot,  412* 

Sclerotium  blight,  412» 

sunscald,  412« 

wilt,  412. 
Pepper  tree,  rot,  4^1* 
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timber  rot,  4^1. 
Peppery  leaf  spot,  cabbage,  3^4' 
Peridermium  abietinum,  (see  Melamp- 

soropsis  abietina),  Z|47, 
harknessii.  Bishop  pine,  435* 
minutum,  spruce  pine,  434* 
ornamentale,  white  fir,  420» 
peckii,  (see  Pucciniastrum  myr- 

tilli),  425. 
sp.,  blue  spruce,  447* 

bull  pine,  43^* 

hemlock,  425* 

jack  pine,  433. 

pine,  445. 

pitch  pine,  43^' 

Scotch  pine,  43^* 

scrub  pine,  438« 

v/hite  pine,  442» 
Peronospora  effusa,  spinach,  413- 
hyoscyami,  tobacco,  4OO* 
parasitica,  cabbage,  3^3* 
. radish,  3^^* 

turnip,  3^7* 
schleideni,  onion,  354*' 
trifoliorum.  alfalfa,  24I. 
viciae,  pea,  i{ll» 
Persimmon,  leaf  spot,  4^1. 
Pestalozzia  conigena,  arborvitae, 

418. 
funerea,  arborvitae,  4^^" 

larch,  431* 

pitch  pine,  43^' 
funescens  sacchari,  sugar  cane, 

391. 
sp,,  arborvitae,  41^- 

fir,  422. 

hemlock,  42G. 

larch,  431. 

pine,  445. 
Petunia,  mosaic,  475- 
rhizoctonia,  475* 
sp»,  (see  petunia),  475* 
Pezizella  lythri,  blackberry,  II4. 
dewberry,  114* 
raspberry,  112. 
strav/berry,  IO7. 
Phacidium  crustaceum,  white  pine, 

444. 
infestans,  white  fir,  42O. 
sp.,  Douglas  fir,  424. 
Phalaria  arundinacea,  Helminthospo^ 

riura  sp. ,  253- 
caroliniana,  crown  rust,  21^,  253' 


stem  rust,  2l8,  253- 
spp.,  Ophiobolus  sp. ,  253* 
Phaseolus  angularis,  (see  bean), 

347- 

aureus,  (see  bean),  347'  349* 
lunatus,  (see  bean),  342- 
lunatus  macrocarpus,  (see  bean), 

342. 
multiflorus,  (see  bean),  342» 
mungo,  (see  bean),  347* 
vulgaris,  (see  bean),  342' 
Philadelphus  sp.,  (see  syringa), 

482. 
Phlox,  leaf  spot,  475, 
powdery  mildev/,  475- 
sp.,  (see  phlox),  475 • 
Phoma  abietina,  (see  Pusicoccum 

abietinum),  422. 
balsam  fir,  42O. 
betae,  sugar  beet,  394* 
chonophila,  Norway  spruce,  447* 
citricarpa,  citrus,  I27. 
cucumber,  37^* 
destructive^,  tomato,  329* 
hennebergii,  (see  Septoria  glu- 

marum),  199* 
insidiosa,  Sudan  grass,  252. 
lingara,  brussels  sprouts,  3^5* 

cabbage,  3^1 • 
pomi,  apple,  ^0. 
sp.,  balsam  fir,  42O. 

Chinese  arborvitae,  ^iQ- 

flax,  238. 

juniper,  427,  428,  429. 

larch,  431* 

Rocky  Mountain  juniper,  428* 

southern  red  juniper,  427* 

spruce,  448. 

white  pine,  '^i44- 
thujana,  arborvitae,  41^* 
tomato,  329,  332. 
Phomopsis  bertholletianum,  Brazil 

nut,  138- 
citri,  citrus,  120,  122. 
decay,  Brazil  nut,  I38- 
disease,  Douglas  fir,  424* 
mali,  apple,  54* 
pseudotsugae,  Douglas  fir,  424* 

larch,  431. 
vexans,  eggplant,  407. 
Phoradendron  ligatum,  western  juni- 
per, 427. 
villosum,  Oregon  oak,  ii£0' 
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Phragmidium  imitans,  raspberry^  112, 
rosae-californicae,  rose,  477* 
spp-,  Rosa  setigura,  477* 

rose,  477,  478. 
Phragmites  phragmites,  Helminthospo- 

rium  sp. ,  253- 
Phyllachora  graminis,  Elymus  canaden- 
sis, 2^3. 

Elymus  robustus,  253- 
pomigena,  apple,  45- 

peach,  84- 
trifolii,  clover,  248. 
Phyllactinia  corylea,  chestnut,  452- 

dogwood,  453- 

Juglans  nigra,  4^5- 

mountain  alder,  44^* 

mulberry,  II7- 

red  alder,  44^- 

walnut,  4^5- 

v/estern  service  berry,  4^4- 
sp.,  hawthorn,  455' 
Phyllosticta  ampelopsidis,  (see  Guig- 

nardia  bidwellii),  4^7- 
batatas,  sweet  potato,  339* 
caryae,  pecan,  132- 
catalpae,  catalpa,  451- 
chrysanthemi,  chrysanthemum,  47^^ 
congesta,  plum^  ^0. 
hamamelidis,  witch-hazel,  4^^- 
hydrangeae,  hydrangea,  47^" 
minima,  Acer  negundo,  45^- 

Acer  pennsylvanicum,  45^- 

maple ,  458 • 
paviae,  (see  Guignardia  aesculi), 

450,  456- 
phaseoli,  lima  bean,  35^' 
solitaria,  apple,  21,  508< 
spbaeropsidea,  (see  Guignardia 

aesculi),  450- 
sp-,  rhubarb,  413- 
tiliae,  linden,  457- 
viridis,  Oregon  ash,  449- 
Physalis  longifolia,  (see  ground 

cherry),  434* 
spp.,  (see  ground  cherry),  485* 
Physalospora  cydoniae,  apple,  30>  5'-'^' 

American  mountain  ash,  449- 

Austrian  pine,  432- 

chestnut  oak,  4^0- 

hawthorn,  455' 

pear,  60. 
sp. ,  white  pine,  444- 
Physarum  cinereum,  clover,  248- 


Physoderma,  corn,  498« 

zeae-maydis,  corn,  23I,  498* 
Physopella  fici,  fig,  I27- 

vitis,  grape.  IO4- 
Phytophthora  cactorum,  ginseng,  408. 
infestans,  potato.  2G8,  500* 

tomato,  324* 
phaseoli,  lima  bean,  35*^* 
sp.,  apple,  53. 
coconut,  137' 
eggplant,  407. 
rhubarb,  413'  ' 
spinach,  4-M-'' 
terrestria.  Hibiscus  sabdariffa, 
471. 
i-hubarb,  413* 
tomato,  328. 
tomato,  333' 
Picea  Engelmannii,  (see  Engelraann 
spruce),  44^* 
excelsa,  (see  Norway  spruce),  447* 
mariana,  (see  black  spruce),  447* 
parryana,  (see  blue  spruce),  44-7* 
sitchensis,  (see  Sitka  spruce), 

4i7»  447- 

spp.,  (see  spruce),  447* 
Pineapple,  red  wilt,  I28. 

root  rot,  128. 
Pine,  Austrian,  blight,  432* 

canker,  431- 

die-back,  432, 

Macrosporium  sp.^  432- 

Mycosphaerella  tulasnei,  432» 

rust,  431. 

Thelephora  laciniata,  432* 

twig  blight,  432. 

winter  iniury,  432* 

winter  killing,  432* 
Pine,  Bishop,  gall  fungus,  435* 
Pine,  blight,  471,6. 

Cenangium  ferruginosum,  444* 

Cladosporium  sp. ^  445- 

Coleosporiun  solidaginis,  445* 

Cronartium  cerebrum,  445* 

Cronartium  comptoniae,  445' 

Cronartium  f ilamentosum,  445* 

Cronartium  pyriforme,  445* 

damping  off,  446. 

Diplodia  pinea,  445' 

drought,  44£. 

Pusarium  spp.,  445- 

GallowayjSi.  pini,  445* 

heart  rot,  44^' 
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Hendersonia  foliicola,  445* 
:).eaf  blight,  44G. 
lodgepolfj  pine  mistletoe,  431' 
Lophoderrnium  brachysporium,  44^* 
Lopholermiura  pinastri,  445" 
Lophodermium  sp.,  /'f45- 
Myccsphaerella  tulasnei,  445- 
Naetnacyclus  niveus,  445* 
Peridermium  sp.,  445* 
Pestalozsia  sp.,  445' 
Polyporus  osseus,  44^- 
Razouinofskya  aniericana,  44^* 
canpylopoda,  4^'l6. 

sp . ,  44^ • 

Rhizoctonia  sp.,  44^* 
root  rot,  44^' 
Scorias  spongiosa,  44^* 
seedling  blight,  44G. 
Septoria  parasitica,  44^' 
sun  scorch,  4^';6« 
winter  injury,  44^* 
Pine,  bull,  canker,  43^- 
damping  off,  43^* 
Discosia  sp. ,  43^* 
heart  rot,  435* 
needle  cast,  43^' 
Pacific  Slope  yellow  pine  mistle- 
toe, 43^' 
Peridermium  sp.,  43^» 
pine-commandra  rust,  435* 
pine  rust,  435* 
Polyporus  volvatus,  43^* 
red-brown  butt  rot,  435* 
red  rot,  435- 
seedling  blight,  43^1  • 
••vestern  pine  gall  rust,  435' 
winter  killing,  43^* 
witches  broom,  43^* 
Pine-corr.r^hindra  rust,  bull  pine,  435* 
Pine,  eastern  white,  white  pine 

blister  rust,  434- 
Pine,  jack,  blight,  435* 
Caeoma  strobilina,  433* 
Coleosporium  ipomoeae,  433* 

terebinthaceae,  434' 
Gronartium  cerebrum,  433* 
comptoniae,  433* 
pyriforme,  433- 
needle  cast,  433* 
parchment  pore  fungus  rot,  433' 
Peridermium  sp..,  433* 
root  gall,  433. 
rust,  433,  434- 


Pinc,  loblolly,  Coloocporium  soli- 
dag  inis,  43^' 

Gronartium  cerebrum,  433- 
comptoniae,  438* 

rusts,  43^* 
Fine,  iodgepolo,  blight,  433« 

brov/n  trunk  rot,  432* 

fusiform  galls,  432, 

lodgepole  pine  mistletoe,  433* 

noudle  blight,  433. 

needle  cast,  433" 

r^d-brov/n  butt  rot,    432« 

rust,    432' 

western  pine  gall  rust,  432 » 
Pine,  longleaf,  rust,  435* 
Pine,  maritime,  dyin^,  435* 
Pine,  Monterey,  rust,  437* 
Pine,  pitch,  Coleosporium  soli- 
daginis,  437. 

Gronartium  cerebrum,  437* 
c  omp 1 0  n  i  a  e ,  437 • 

leaf  cast,  437,  438. 

Pestalozzia  funerea,  43o* 

rusts,  437,  438. 
Pine,  red,  blister  rust,  437* 

damping  off,  437. 

leaf  cast,  437* 

needle  rust,  437* 

pecky  wood  rot,  437* 

pitch  pine  blister  rust,  437" 

red-brovm  sapwood  rot,  437* 

seedling  blight,  437. 
Pine  rust,  bull  pine,  435* 
Pine,  Scotch,  Golletotrichum  sp-, 
438. 

Peridermium  sp.,  43o» 

rust,  438- 

Sphaeropcis  sp.,  438' 
Pine,  sczub^  blister  rusts,  438* 

Coleosporium  helianthi,  438« 

Peridermium  sp.,  Zi.38. 
Pine,  spruce,  rust,  434* 
Pine,  sugar,  damping  off,  434* 

Merulius  brassicaefolius,  434* 

needle  cast,  434* 
Pine,  S'.viss,  rust,  434- 
Pine,  table-mountain,  rust,  437* 
Pine,  western  white,  blue  stain, 

434- 

Sparassis  radicata,  434* 
white  pine  blister  rust,  434* 
Pine,  white,  Armillaria  mollea,  443- 
blister  rust,  442. 
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Caliciopsis  pinea,  ^/i-3' 

Capnodiuin  pini,  443* 
sp.,  /K3.- 

Cen&ngium  ferru^jinosuia,  4^j-4» 

chemical  injury,  443* 

Coccomyces  sp.,  ^''rA' 

Corticium  vafuni,    44^1-' 

ec  to  trophic  nycorrhiza,    ^Vt^J-* 

Fusicocc.uri  sp.,    Zj44' 

Fusoma  parasiticum,  4^p4« 

leaf  oast,  442. 

leaf  scorch,  -^//f. 

Nectria  cucurbitula,  ^'^44' 
sp.,  44/|. 

needle  blight,  442* 

needle  cast,  44'2- 

phacidium  crustaceum,   4'f4- 

Phoma  sp.,   ^•^/^- 

Physalo.spora  sp-,  -^'(44* 

Rhizoctonia  sp.,  444- 

white  pine  blister  rust,  439- 

v/inter  killing,  4^Vt' 
Pine,  yello"',  rust,^/|.3b. 
Pink  root,  onion,  35°' 
Pmto  beu^n,  (see  bean),  34'^- 
rinus  attenuate,  (see  pmeJ,  431' 

austriaca,  (see  Austrian  pine),  431' 

contorta,  (see  lodgepole  pine,  432- 

divaricata,  (see  jack  pine,  433- 

glabra,    (see   spruce  pine),    43^- 

lambertiana,  (see  sugar  pine),  434* 

montana  mughus,    (see  Sv/is;3   pine), 

434' 

monticola,  (see  western  white  pine), 

434- 

muricata,  (see  Bishop  pine/,  435* 
paluctris,  (see  lonjleaf  pine ) ,  435' 
pinaster,  (see  maritime  pine),  435* 
ponderosa,  (see  Dull  pine),  435* 
ponderosa  scopulorum,  (see  yellow 

pine),  43^-   ■ 
pungens,  (see  table -mountain  pine), 

437- 

radiata,  (see  Monterey  pine),  437' 
resinosa,  (see  red  pine),  437" 
rigida,  (see  pitch  pine),  437' 
spp.^  (see  pine),  444- 
strobus,  (see  eastern  white  pine), 

434/  433,- ^'r42' 

sylvestris,  (see  Scotch  pme)^  430. 
taedn,  (see  loblolly  pine),  438, 
virginiana,  (see  scrub  pine),  438- 
Piped  rot,  Oregon  oak,  4^0' 


Piricularia  oryzae,  rice,  235' 
Pitch  pine  blister  rust,  red  pine, 

437- 

Plasmodiophorp.  brassicae,  broccoli, 
3G4V 

cabbage,  357* 

cauliflower,  3^4- 

kohl-rabi.,  3^^* 

radish,  3^^* 

turnip,  3^7' 
vascularum,  sugar  cane,  3S9' 
Plasmopara  geranii,  geranium,  484* 
ribicola,  gooseberry,  lib. 
viticola,  Ampelopsis  quinquefolia, 
467. 

Ampelopsis  spp.,  4^7* 

grape,  102. 
Platanus  occidentalis,  (see  sycam.ore), 

464. 
Plectodiscella  veneta,  blackberry,  113^ 
loganberry,  113- 
raspberry,  lO^' 
Plenodomus  destruens,  sweet  potato, 

340,  504- 
fuscomaculans,  apple,  53* 
Pleurotus  ostreatus,  birch,  450- 

poplar,  4^4' 
Plov/rightia  morbosa,  cherry,  9^» 

plum,  87. 
Plum,  Armillaria  root  rot,  92- 
bacterial  spot,  89. 
black  knot,  87. 
blight,  92. 
blotch,  §0. 
blossom,  blight,  90. 
blue  mold  rot,  9I* 
brown  rot,  8G. 
chlorosis,  92. 
crown  gall,  92. 
drought  spot,  92, 
falsa  silver  leaf,  92. 
fire  blxght,  92. 
Pomes  pinicola,  92* 
frost  injury,  86- 
fruit  drop,  92. 
heart  rot,  92. 
leaf  blight,  88- 
leaf  spot,  4.G1. 
Lenzites  sepiaria,  92. 
pockets,  89. 
Rhizopus  rot,  9I- 
rosette,  92- 
rust,  92. 


i 
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scab,  '^2. 

silver  leaf  di3ea3e,  ^iZ. 
spi-'in^  frost  injur;/,  i>^j. 
yellows,  92. 
Plum,  Indian,  leaf  spot,  /iGl. 
Poa  pratensis,  trysiphe  grarainis,  2^3 
Kelminthosporium  sp.,  253- 
Ustilugo  striaefornis,  2^3' 
PockeLs,  plum,  ^9- 

Prunus,  ai-.aricani,  89. 
Pod  blight,  liiTia  be;;n,  3^1- 
podosphaora.  lei!Coti'ioh.j ,  cppls,  42- 
prjur,  dO. 
oxyacointhae,  clierry,  97* 
Poison  oak,  leaf  spot,  485. 
Polyporus  amarus,  incense  cedar,  41'^- 
dryadeus,  lov.land  ^.'hite  fir,  421- 
dryophilus,  (see  p.  rheades),  aGd. 
fissus,  fir,  423. 
osoeus,  pine,  4^,o- 
purpureas,  juniper,  429. 
rheaies,  Oregon  oak,  l^oO' 
schvveinitzii ,  null  pine,  43^* 
conifers,  ^[TJ ■ 
Douglas  fii',  423* 
fir,  423. 

lod^epole  pine,  432- 
Sitka  spruce,  447- 
western  larch,  430* 
sulphureus,  •.vestern  hemlock,  42b. 
volvatus,  bull  pine,  45^- 
Dou.clas  f:.r,  424. 
Polyspora  lini,  flax,  230. 
Polvf^tictus  cinnabarinus ,  (see  x^yc- 
noporus  cinnabarinus),  4^^* 
p;er^arTi3nu3,  jack  pme,  433* 

larch,  430. 
versicolor,  ortalpa,  45*2- 
Poor  geriiunation  of  seed,  sugar  cane, 

392. 
Popcorn  disease,  ri'lOv^rry,  117. 
poplar,  anthracnosc,  ^r^3' 
canker,  4^^'  4*^3 ^  4'^''1-- 
Eurr>peaK  canlcer,  4'-5- 
heart  rot,  464. 
leaf  spot,  464. 
powdery  mildew,  4*^4* 
rust,  4^3' 
scab,  4^3' 

white  butt  rot,  4^4* 
white  heartv/ood  rot,  464. 
Poplar,  alack,  rust,  dbl- 
yellow  leaf  blxster,  462. 


Poplar,  Lombardy,  conker,  4°4* 

yellow  leaf  olister,  4^2. 
Poplar,  white,  rust,  4^2. 
Populus  alba,  (see  vvhite  poplar), 
462. 
alba  bolleana,  canker,  4^2. 
Carolina,  canker,  4^2. 
grandirieiitat&j  canker,  4(02. 
nigra,  canker,  /|b2. 
nigra  italica,  (sec  Lombardy 

poplar),  4^2. 
spp.,  (see  poplar),  4^2. 
tremuloides,  (see  aspen),  449* 

cankor,  Ab2,  4^3* 
trichocarpa,  (see  black  poplar), 
4GI. 
Poria  weirii,  red  cedar,  419* 
Poronidulus  coiichifer,  elm,  454* 
Potasn  hunger,  cotton,  ^'o^ 

toDacco,  401* 
Potnto,  anthx'acnose,  3^7* 
black  he'art,  3l4' 
black-lej,  291,  900. 
calico,  314' 
chlorosis,  314* 
crop  losses,  489,  9OO,  502. 
curly  dwarf,  257- 
dusting,  2Gh. 
aw.:,rfing,  257. 
early  bl.ght,  274,  502. 
Fusarj-um  272. 
Fusariurn  blight,  277. 
Fusarium  coeruleum,  312. 
o::ysporum,  312 • 
radicicola,  277»  312* 

sp-,  311- 
Fusarium  vilt,  277,  902. 
gerrnination  troubles,  311' 
her't  necrosis,  315* 
hopper  burn,  3^2,  ^02, 
jelly  end  rot,  31'-^* 
la^e  blight,  2G8,  5OO. 
leaf  blotch,  314. 
loaf  hooper  injury,  313* 
leaf  roil,  297^,  298,  9OO. 
leak,  31c. 

mosaic,  257,  292,  503. 
ne'..'  or  little  Known  ai.seases, 

313-  . 

production,  5^^-''  5^^. 
■  raizoctonia,  20^.,    '^jOO. 
russet  dwarf,  314' 
scab,  2dG- 
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seed  certification,  257* 
seed  corn  muggot,  311» 
seed  treatment,  2G2. 
slimy  soft  rot,  272. 
spindle  sprout,  257* 
spraying,  263. 
spraying  in  England,  2G6. 
tip  burn,  2G4,  302,  502. 
tuber  rots,  ^O'J . 
upward  growth,  257* 
wart,  279. 
wilt,  277. 
yellov/  dwarf,  313* 
Powdery  mildew,  Ampelopsis  quinque- 
folia,  467. 
Ampelopsis  spp. ,  4^7* 
apple,  42* 
barley,  215. 
bean,  350* 
blackberry,  IM- 
catalpa,  452» 
cherry,  97* 
chestnut,  452« 
chrysanthemum,  ^"JO. 
clover,  243* 
cowpea,  249' 
currant,  115* 
dahlia,  47O. 
dandelion,  485* 
dogwood,  453* 
elder,  453* 
elm,  454. 
evonymus,  ^"JO. 
golden  glow,  I'-^'Jl. 
gooseberry,  115- 
grape,  103 • 
hackberry,  455* 
hawthorn,  455* 
horse  chestnut,  45^* 
huckleberry,  485* 
Juglans  nigr;;,  4G5. 
lilac,  473. 
lima  bean,  351* 
linden,  457- 
maple,  459- 
matrimony  vine,  473* 
Medic ago  sp. ,  249. 
mountain  alder,  44"* 
mulberry,  117* 
oak,  460. 
oats,  222. 
Oregon  oak,  4^^* 
pea,  411' 


peach,  84. 

pear,  Go. 

pecan,  134* 

phlox,  475. 

poplar,  4^4- 

privet,  475* 

Quercus  pedunculata,  4^0. 

raspberry,  112. 

red  alder,  448. 

rose,  476,  477. 

rye,  205- 

salsify,  413- 

snowberry,  481* 

spurge,  483* 

strawberry,  I06. 

sweet  pea,  Aol^ 

sycamore,  4°5' 

Syrflphoricarpos   sp-,    48I- 
vulgaris,    481- 

Tilia  americana,  457* 

turnip,  3^7* 

vetch,  48A. 

walnut,  4° 5* 

western  service  berry,  4^4* 

wheat,  201. 

willow,  460- 

wood  sorrel,  484* 
Pox,  sweet  potato,  5'^4' 
Precipitation  in  1921,  5* 
Primrose,  root  knot,  475. 
Primula  sp-,  (see  primrose),  475< 
Privet,  anthracnose,  475* 

drought  injury,  475. 

frost  injury,  475* 

leaf  spot,  475* 

powdery  mildew,  475* 

root  rot,  475' 

winter  injury,  475* 
Production,  apple,  508* 

apricot,  98* 

barley,  494* 

bean,  50^* 

corn,  498. 

cotton,  507. 

oats,  49b. 

peach,  63 r  51*^ * 

potato,  500,  502. 

rye,  492. 

sv.'eet  potato,  5^4* 

wheat,  141,  490- 
Prune,  (see  plum),  8^. 
Prunus  americana,  pockets 
89- 
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demissa,  (see  western  choke- 
cherry),  4^2* 
Pseudomonas  antirrhini,  snap- 
dragon, 431- 

avenae,  (see  Bacterium  coruna- 
fcciens),  220- 

phaseoli,  (sei  Bacteriuni  phaseoli) , 

341. 

pisi,  p3a,  /111. 
Pseudoperonospcra  cubensis,  canta- 
loupe, Z7-^' 

cucunber,  3r5* 

gourd,  377- 

squash,  377, 

watermelon,    3*^2. 
Pseudooeziiia  medicaginis,    alfalfa, 
^239,    240. 

ribis,  currant,  ll^' 

trifolii,  clover,  243 • 
Pseudotsuga  taxifolia,  (see  DoUqIcs 

fir),  417,  423. 
Ffeiflea  trifoliata,  (see  hop  tree), 

45G, 
pteridium  aqui.linum  pubescens,  (see 

brake),  4^5* 
Puccinia  absiuthii,  sagebi'ush,  4^3* 

antirrhini,  snapdragon,  4^0- 

arachidis,  peanut,  zi.ll. 

asparagi,  asparagus,  402- 

cannae,  canna,  4^9* 

ceanothi,  Tripsacum  laxum,  2[^3* 

chrysanthemi,  chrysanthemum,  47'^' 

circaeae,  enchanter's  nightshade, 

clematidis,  wild  rye  grass,  l\b^, 
corona ta,  buckthorn,  45^* 

Festuca  elatior,  253' 

Lemnodia  a  r):  am  ana,  219,  253* 

oats,  219,  490. 

Phalitris  cuolmiLna,  219,  253. 

Rhamnus  alnifolii,  220. 
dispersa,  rye,  203»  492* 
fendleri,  barberry,  4^''^- 

Berberis  aquifolium,  400. 
fraxinata,  (see  P.  peridermiospora ) , 

4^f9- 

glumarum,    b.. rley,    211. 

Elymus  condensatus,    253- 

Hordeum    iubatum,    253- 

v/heJt,    1C2. 
grarainis,    jigropyron   repens,    I7I,    25^ 

^ropyron   tenerum,    255- 

Agrostis   alba,    253- 


baroerry,    iGb,    I'll,    /\bQ ^ 

barley,  171,  211,  212,  494, 

Berberis  canadensis,  iGG. 

Dactylis  ^lornerata,  253- 

Elymus  condensatus,  253- 

Festuca  elatior,  253« 

Hordeum  jubatum,  253- 

Lemnodia  arkansana,  2l8,  253' 

oats,    171,    218,    49G. 

Phalaris   caroliniana,    2lS,    253' 

quack  grass,    171' 

red   top,    171 ' 

rye,    I7I,    202,    ZI92. 

wheat,    lo^-i,    490. 
helianthi,    sunflower,    254* 
lapsanae,    nipple-wort,    /\^0i\. 
malvacearum,    Antwerp  hollyhock, 
483. 

hollyhock,  471' 

mallow,  484' 
menthae,  mint,  4^H' 
micromeriae,  tea  vine,  4^4* 
mirabilissima,  barberry,  /pS. 

Berberis  aquifolium,  4^^- 
perxdermiospora,  ash,  449* 
phlei-pr'atensis,  tim.othy,  25I. 
TDolysora,  Tripsacum  latifolium, 

253. 
porphyrogonita,  dogwood,  453* 
pruni,  almond,  13b- 
pruni-spinosae,  peach,  84- 

plum,  Q2. 
recedens.  Calendula  officinalis, 

4G9. 
simplex,  barley,  211,  212,  494. 
sorgh'.,  corn,  224,  492' 
subnitens,  '^.pinach,  414* 
syuphoricarpi,  snov/berry,  apl^ 

Symphoricarpoj  racemosus,  48I' 
tragopcgi,  silsify,  413* 
triticina,  meadow  rue,  4^5' 

wheat,  I/O,  49'^- 
violao,  pani-y,  474. 
windsoriae,  hop  tref5,  45^' 
Pucciniastrum.  myrtilli,  hemlock,  425' 

huc;:leberry,    4^5* 

Vaccinium  spp. ,    4^2. 
pustulaaim,    fireweed,    4^3- 

lowland  white  fir,  421* 

silver  fir „  419 . 
Pycnoporus  cinriabarinus,  birch,-  450, 
Pyrenopeziza  medicaginis,  alfalfa. 

2/}0- 
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Fyrus  ajiericana,  (see  American  moun- 
tain ash) ,  449 ■ 
diversifolia,  (see  wild  crab  an- 

pie),  453. 
sitchensis,  (see  mountain  ash), 

449. 
pythiacystis  citrophthora,  pear,  Go. 

Pythium  butleri,  pineapple,  I28. 

sugar  cane,  392' 

debaryanum,  beet,  4-'-'3' 

Celery,  /^fib. 

e^bP^^nt,  407. 

endive,  4*-'^* 

lettuce,  4^9* 

potato,  310- 

red  pine,  457' 

spinach,  414- 

sugar  pine,  434' 

sv/eet  pea,  4^2. 

tobacco,  4^1 • 

violet,  /}p2. 
lettuce,  409. 
pea,  410. 
sp-,  rice,  23b. 

v/atermelon,  3'3l' 
spp.,  tomato,  329- 


Q 


Quack  grass,  stem  rust,  I7I' 
Quercus  coccinea,  leaf  blister,  AoO. 

garryana,  (see  Oregon  oak),  4^0. 

pedunculata,  powdery  mildew,  4^0 

prinus,  (see  chestnut  oak),  4*^0. 

spp.,  (ss^e  oa^),  4^0. 
Quince,  fire  blight,  62. 

frost  injury,  C2. 

leaf  blight,  62. 

rust,  63' 

spring  frost  injury,  6I- 
Quinine  fungus,  Douglas  fir,  423* 


R 


Radish,  black  root,  j)GG. 

club  rojt,  3^^). 

downy  mildev.',  ^Gb. 

v/hite  rust,  ^bG> 
Rainfall  in  1921,  4. 
Ramularia  areola,  cotton,  ^oG, 

armoraciae,  horseradish,  3^5' 
Raspberi-y,  anthracnose,  IO9  • 

Armillaria  root  rot,  112. 


bacterial  blight,  112. 
blue  stem.  111,  112. 
cane  bli<,ht,  111. 
crown  gall,  110. 
dodder,  112. 
double  blossom,  112. 
frost  injury,  10^ . 
leaf  spot,  112. 
orange  rust,  112. 
Pezizclla  lythri,  112. 
pov/dery  laildew,  112. 
rust,  112. 
spur  blight.  111. 
yellows,  110. 
Ravenelia  versatilis,  catclaw,  452. 
Razoumofskya  americana,  lodgepole 
pine,  433. 

pine,  431,  446. 
campylopoda,  bull  pine,  43^* 

pjne,  4^(-^- 
douglasii,  Douglas  fir,  424* 
laiicis,  western  larch,  430. 
occidentalis  abietina,  lowland 
white  fir,  42I. 

noble  fir,  422. 

red  fir,  422. 

silver  fir,  419. 

white  fir,  420. 
pusilla,  black  spruce,  4^7* 
sp.,  pine,  44^* 

tsugensis,  western  hemlock,  420- 
Recurvaria  thujaella,  arborvitae, 

4i3. 

Red-brov/n  butt   rot,    bull  pine,    435* 

Douglas   fir,    423. 

fir,    423. 

lodgepole   pine,    432« 

Sitka  spruce,    447. 
Red-Drowii  heartwood  butt   rot,    west- 
ern larch,    430* 
Red-bro'.'n  root   rot,    fir,    423* 
Rud-bro\/n   oap'..'ood   rot,    lowland  v\'hite 
fir,    4^1. 

red  pine,  437* 

western  hemlock,  42G. 
Red  clo^'er,  (see  clover),  243- 
Red  cur. ant,  (see  carrant,  red),  44Q* 
Red  leaf,  oats,  222. 
Red  rot,  bull  pine,  43')* 

sugar  cane,  391- 
Red  top,  stem  rust,  17!- 
Red  vascular  disease,  sugar  cane,  391' 
Red  wilt,  pineapple,  128. 
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Rhar.nus  alnifolia,    crov;n   rust,    220, 

spp- ,    (seu   buckthorn),    4'3'-^" 
RheosporangiuiP  apharidernR  tuE,    rad- 
ish,   3^^* 
(see  also  PythiuCi  butleri),    392- 
Rhizoctonia,    asparagus,    li02. 
bean,    346,    35O. 
celery,    4^'^- 
crocorur,    ca-'rot:,    4'-*3- 
ciiraorpVia,    co'.'pea,    25O- 
grisea,    sugar  cane,    39^^' 
lettuce,    40^. 

medicaginis,    alfalfa,    242. 
pea,    411- 
pepper,    412. 
petunia,    ^75* 
potato,    284,    500. 
F-7>lani,    cr.bbage,   3^4* 

endive,    40*^ • 

grasses,    25I' 

mouse-ear  chiokvveed,    4^3 • 

potato,    500* 

thyme-leaved   speedv-rell,    4'3l)' 
sp.,    brcndor's  button,   4^'^- 

blackberry,    II4. 

carnation,    4^9- 

cottDn,    380. 

eggplant,    407. 

geranium,    4?-^' 

horseradish,    3^'5* 

larkspur,    473 ♦ 

lima  bean,    55^- 

mangel-v/urzel,    4!*^' 

pansy,    474. 

pepper,    /I12. 

petunia,    475* 

pine,    44^ • 

red  pine,.  437' 

s'veet  pea,    l}p2. 

watermelon,  3^2. 

v/h  i  t e  p  i  r.  e ,  4^.1/,- . 
spp.,  tomato,  321' 
strawberry,  lOd. 
sugar  beet,  395' 
sweet  pea,  482. 
tobacco,  40j-- 
vetch,  251. 
Rhizome  rot,  iris,  473" 
Rhizopus,  cabbage,  3^3* 
cantaloupe,  37^' 
nigricans,  potito,  3IO- 

strav/berry,  IO7- 

tora,ito,  331' 


sp.,  bean,  35O. 

cantaloupe,  3^9- 

carrot,  4'>^3- 

cucumber,  37"' 

plum,  ^1. 

tomato,  331* 
spp.,  sweet  potato,  337* 
sweet  potato,  337' 
tomato,  329,  332. 
Rhododendron,  bud  rot,  47^* 

leaf  spot,  475. 

rust,  476. 

witches  broom,  47°' 
californicum,  (see  rhododendron), 

475- 

Rhubarb,  anthracnose,  4l3' 
crown  rot,  413* 
leaf  spot,  Ascochyta,  413- 

PhylloBtict^,  4i3* 
stalk  rot,  413. 
Rhus  di\er5iloba,  (^ee  poison  oak), 

^85. 
Rhynchosporium  secalis,  barley, 

ai4. 

Rhytisma  acerinun,    Acer   rubrum, 

raar>le ,    4*3^  • 
punctatum,    broad   loaf  maple,    45^' 

maple,    45'-^- 
salicii'.um,    ^villow,    460. 
sp.,    fools   huckleberry,    ^^^ 
maple,    458. 
Ribes   bracteosum,    v/hite   pine   blister 
rust,    441. 
nigrum,    (see   black   currant),    434* 

v;hite    pinu   blister    rust,    /|41* 
white   pine    blister   rust,    439* 
Rice,    blast,    235- 
root   rot,    230- 
sesame   spot,    23n. 
Gtraighthead,    235. 
Ring   scale   fun'^us,    Dou;:las   fir,    423* 
RiHi,:   spot,    bicccoli,    5<^4* 
cabbage,    3*24' 
cauliflo.ver,    3>-'4' 
sUijer   ("ane,    391- 
RoDinic'.   pseudacscia,    (see   locust); 

457' 

Roestelia  aurantiaca,  ^see  Gyrnnos- 

p  ^rangiun  ge rminale ) ,  455 • 
Rojt  diseasu,  sugar  cane,  389 >  391- 
Rojt  galls,  alder,  ^^f) - 
jack  pine,  433' 
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oleaster,  474* 
Root  knot,  alfalfa,  242. 
bean,  35O. 
beet,  4^3* 
cabbage,  3^4* 
cantaloupe,  37^* 
carnation,  4^9* 
carrot,  4'^3* 
celery,  40^* 
cotton,  386,  507. 
cowpea,  250. 
cucumber,  37^ • 
eggplant,  4O7. 
lettuce,  409. 
okra,  410. 
peach,  84' 
pepper,  412. 
primrose,  475* 
spinach,  4^4' 
strawberry,  108. 
sugar  beet,  39^* 
sv/eet  potato,  34*^' 
tomato,  335* 
watermelon,  3^2. 
Root  rot,  alfalfa,  242. 

Alternariu,  sugar  beet,  35^' 
apple,  i\h,   4^' 
arborvitae,  4"^» 
Armillaria,  rjmond,  I3G. 

apple,  46,  47. 

blackberry,  114' 

peach,  85 ♦ 

peony,  474. 

plum,  92. 

raspberry,  112, 
bacterial,  horseradish,  3^5' 
dry  beans,  ^O^* 
black,  sv;eet  pea,  A^Ql, 

violet,  482. 
celery,  406. 
clover,  246. 
corn,  225. 
cowpea,  250. 
Diplodia,  corn,  228. 
Pomes,  v;estern  hemlock,  42^' 
Fusarium,  alfalfa,  245. 
asparagus,  4^2 . 
barley,  214. 
bean,  34^* 
clover,  245* 
corn,  225,  228,  498. 
lettuce,  409. 
pea,  410* 


pepper,  4^-2. 
sweet  pea,  4^1* 

Vv'beat,  196. 
Gibberella,  corn,  228, 
ginseng,  /\Q$) , 
Helminthosporiura,  barley,  191- 

grasses,  I9I. 

rye,  I9I,  207. 

wheat,  191. 
juniper,  429* 

Marasmius,  sugar  cane,  ^92* 
oats,  222. 
Ozonium,  alfalfa,  242. 

apple,  4^* 

cotton,  3^5* 

oov/pea,  250. 

elm,  454. 

grape,  104» 

hollyhock,  4T2' 

mulberry,  117» 

okra,  410. 

peach,  85» 

peanut,  ill2, 

•pear,  6li 

privet,  475 • 

rose,  470. 

sweet  potato,  339 • 

umbrella  tree,  4^5* 
pea,  410. 

Penicillium,  corn,  220. 
Phoraa.,  nugar  beet,  394* 
Phytopnthora,  ginseng,  40S. 
pi  ne ,  ^i"'h  • 

Polyporus,  juniper,  4^9 • 
Pythium,  endive,  /\Q&» 

lettuce,  409. 

pea,  41'^' 

pineapple,  128* 

rice,  236. 

sugar  cane,  392* 

violet,  482. 
Rhizoc tenia,  blackberry,  II4. 

carnation,  4^9* 

horseradish,  3^'^» 

pansy,  474. 

pea,  4^^-» 

sugar  cane,  392« 

vetch,  251. 

watermelon,  3^2. 
rye,  207. 
Sclerotinia,  alfalfa,  241* 

clover,  245' 
strawberry,  100. 
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sugar  beet,  39^,  35^. 
Thie?-avia,  tobacoo,  393. 

violet,  482. 
wheat,  189,  1^1,  190, 
Xylaria,  apfle,  46,  47. 
Rosa  sp.,  canker,  479. 
seti^era,  rust,  477* 
spp.,  (see  ro3e),  476. 
Rose,  aiith.^aciiose,.  479 » 
Botrytis  rot,  t^^'i' 
cane  blight,  479. 
canker,  479* 
chlorosis,  479* 
crown  gall,  478* 
fertilizer  injury,  479* 
leaf  blotch,  476,  478. 
powdery  mildav;,  ZL70,  477. 
rust,  477,  47M, 
Texas  root  rot,  478. 
winter  injury,  479* 
Rose  colored  FoTies,  Douglt.s  i'ir,  423. 
Rose,  jack,  canker,  479. 
Rosette,  apple,  ^4. 
peach,  78* 
pecan,  131. 
plum,  92. 
wheat,  189,  ?^91, 
Rot,  Alternaria  core,  apple,  ^2. 
Armillaria,  pepper  tree,  Zlbl. 
bacterial  soit,  celery,  406. 

lettuce,  409. 
Botrytis,  rose,  479« 
Fomes,  lov/land  white  fir,  42I. 

willow,  /]6d6 
Fusarium,  gladiolus,  471* 
Hydnum,  bread  leaf  maple,  4'58» 
Phoma,  cucu.nbwr,  37^* 
tomato,  329,  332, 
Phytophthora,  applo,  ^3' 

eggplunt,  4C7._ 
Folyporus,  fir,  i\2j, 
Rhizoctonia,  asparagus,  /i.02. 
bachelor's  button,  4^*^* 
bcian,  34^- 
carrot,  4^3* 
celery,  4^'^' 
cotton,  3^'^' 
geranium,  471* 
lettuce,  4'-'9* 
pepper,  £(1.2.. 
sugar  beet,  395* 
Rhizopuj,  bean,  3^0. 

cantaloupe,  3^9 »  37*^' 


carrot,  4'-3* 

cucumber,  37^' 

plum,  91- 

strawberry,  107* 

sv;cet  potato,  337* 

toi.iato,  329,  332. 
Sclerotinia,  cucumoer,  37^* 
Sclerotium,  sweet  potato,  34'-'* 
storage,  sweet  potr.to,  5*^4* 
Tra metes,  fir,  423 u 
Trichoderma,  sv/eet  potato,  34^' 
Rotting,  grape,  IO4. 
Rough  bark,  apple,  54* 

pear,  61. 
Rudbeckia  laciniatr,  (sec  golden 

glow),  471. 
Russet  d'-'arf,  potato,  314* 
Rust,  Alaska  cedar,  449,  493 > 
alfalfa,  24O. 
almond,  I30. 
Antwerp  hollyhock,  4^3* 
apple,  37,  508. 
ash,  /,49. 
asparr.guG,  402- 
Au.strlan  pine,  43l» 
barborry,  4^^. 
B3an,  344. 

Berberis  aquifolium,  4^^* 
blscxc  poplar,  4*^1- 
blr.ck  spruce,  447* 
blue  spruce,  447* 
brake,  4^5* 
buckthorn,  45O. 
Calendula  officinalis,  469. 
carna,  4^9* 
carnation,  4^9* 
catcl;v.v,  452. 
China  aster,  4^3. 
chryr.anthemum,  47^- 
cloVvjT,  244* 
corn,  224. 
cottor,  Z^'o^ 
cotton  gum,  4%* 
co\. p^u,  249* 
Douglas  fir,  £\2/\» 
d'-.-arf  juniper,  4*^7 • 
enchanter's  nightshade,  4^^* 
figr  127- 
firev;eed,  4^3* 
flax,  237. 
grape,  IO4. 
hawthorxi,  4^5* 
hollyhock,  /',71. 
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hop  tree,  45^* 

huckleberry,  4^5* 

jack  pine,  433,  434. 

juniper,  427,  428,  429. 

LagopuG,  244.. 

loblolly  pine,  438. 

lodgepole  pine,  432« 

longieaf  pine,  435* 

mallov;,  484. 

meadow  rue,  4^5* 

mint,  4^4* 

Monterey  pine,  437' 

mountain  ash,  449* 

nipple -v/ort,  484*' 

pansy,  474. 

peach,  84* 

peanut,  411* 

pitch  pine,  437 ♦  43^^' 

plum,  92. 

poplar,  4^3* 

quince,  63 • 

raspberry,  112. 

rhododendron,  47^' 

Rocky  Mountain  juniper,  428. 

Rosa  setigera,  477. 

rose,  477,  473. 

sagebrush,  4^'3' 

salsify,  413. 

Scotch  pine,  438. 

snapdragon,  48o» 

snowberry,  48!' 

spinach,  414* 

spruce,  4^7* 

spruce  pine,  434' 

spurge,  483. 

sugar  beet,  39G. 

sunflower,  254. 

Swiss  chard,  4I4* 

Swiss  pine,  434* 

Symphoricarpos  racemosus,  ^dl, 

syringa,  482. 

table-mountain  pine,  437" 

tarweed,  484. 

tea  vine^  zB4- 

timothy,  2^1. 

tobacco,  401. 

Trifoliastrum,  244. 

Vacciniurn  spp.,   482. 

vetch,    484. 

Vitis   vmifera,    IO4. 

western  hemlock,   426. 

western  service   berry,   4^4* 

v/hite  poplar,   462. 


wild  crab-apple,   453* 

v/ild   rye  grass,   4"3» 

willow,  ZlG6. 

yellow  pine,  43^* 
Rust  mites,  citrus,  122. 
Rutabaga,  black  rot,  ^GG. 
Rye,  anthracnose,  204* 

bacterial  leaf  spot,  207. 

crop  losses,  489,  492. 

ergot,  206,  492. 

foot  rot,  191,  193,  207. 

head  smut,  205* 

leaf  rust,  203,  492. 

new  disease,  207* 

powdery  mildew,  205 • 

production,  492 • 

root  rot,  207. 

Helminthosporium,  I9I,  207. 

scab,  204. 

smut,  492' 

stem  smut,  205- 

stem  rust,  171,  202,  492. 

take-all,  20d» 

white  heads,  2O7, 


Saccharum  officinarum,  (see  sugar 
cane),  390* 

spontaneum,  (see  wild  grass),  39^'^' 
Sagebrush,  rust,  4^3* 
Salix  spp.,  (see  willow),  4^^* 
Salsify;  powdery  mildew,  413' 

rust,  /-|13« 

white  ru;jt,  4^3* 
Sambucus  canadensis,  (see  elder),  453' 
Sap  rot,  Douglas  fir,  424. 
Scab,  app2«,  12,  509 . 

apricot,  100- 

barley,  215. 

beet,  4^2. 

cherry,  97* 

citru3,  119* 

■cucumber,  375* 

oats,  222. 

peach; 

pear,  ^t 

pecan,  129- 

plum,  92. 

poplar,  4^3* 

potato,  280. 

rye,  204^ 

wheat,  183,  490. 
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Scald,  apple,  54* 

barley,  214. 
Schinus  molle,  (see  peppor  tree), 

40I. 
Schizophyllun  commune,  maple,  459 

oak,  4^1* 

sugar  canti,  391» 
Scirrha  sp.,  westorn  chinquapin, 

453. 
Sclerospora  c^^^^inicola,  Setaria 

viridis,  253* 
niacrosporu,  .;h^.ut,    202. 
philippinensis,  corn,  39*^* 

maize,  390* 

sorghum,  390* 

teosinte,  39^' 
sacchari,  sujjar  cane,  39*-*' 
spontanea,  corn,  390* 

maize,  390* 

sugar  cane,  390* 

wild  grass,  39'^^* 
Sclerotial  banded  disease,  sugar 

cane,  39^* 
Sclerotinia  carunculoid'js,  i/iul- 

berry,  liy. 
cinerea,  apple,  ^2, 

apricot,  99' 

cherry,  97* 

peach,  65,  [jlO. 

pear,  Gl. 

plum,  oG- 
gregaria,  service  bsrry,  4^4* 
libertiana,  boc;n,  343* 

cabbage,  3°^, • 

carrot,  /^O^. 

cucumber,  3?^- 

easter  lily,  473* 

lettuce,  4*^^* 

pepper,  AlZ. 

strav.'berry,  I'J^. 

tobacco,  4'--' 
parasitica,  tulio,  4^2, 
sclcrotiorun,  fja::,  238. 
sp.,  sunflower,  2^^} . 
spp.,  articho'ie,  4G2. 
trifoliorum,  alfalfa,  2A1. 

clover,  245 • 

sweet  clover,  248. 
Sclerotium  tataticola,  sweot  po- 
tato, 340. 
bifrons,  poplar,  4G4« 
eggplant,  407. 


iris,  472- 

rolfsii,  artichoke,  4'-'2. 
cabbage,  3'^4* 
cantaloupe,  37^* 
Dianthus  plumarius,  47'-'" 
guar,  251. 
iris,  472. 
peanut,  4^2. 
pepper,  4^2 . 
soy  bean,  2^0. 
sugar  cane,  392* 
sweet  potato,  34'-^ • 
tomato,  334* 
violet,  482. 
sp.,  clover,  248. 
Sclerotium  blight,  cantaloupe,  371- 
Sclerotium  disease,  flax,  238. 
Scopularia,  sugar  cane,  392* 
Scorch,  hemlock,  /\2b. 
Scorias  spongiosa,  pine,  44°' 
Scurf,  sweet  potato,  339* 
Sedum  spectabilis,  leaf  spot,  479 » 
Seed  certification,  potato,  257* 
Seed  corn  maggot,  potato,  311» 
Seeders,  celery,  4^7* 
Seedling  blight,  barley,  214. 
bull  pine,  43^* 
corn,  235 • 
flax,  238, 
pine,  44^* 
red  pino,  437* 
Seedling  rot,  sequoia,  44G- 
Seed  spot,  bean,  35*-^* 
Seed  stain,  lima  bean,  351* 
Seed  treatmicnt,  potato,  2G2. 
Senility  necrosis,  apple,  54* 
SeptobasidJu.n  sp.,  arborvitae,  4l8« 
Septogloeum  nuttallii,  Indian  plum, 

4G1. 
Septoria  acerina,  di/arf  maple,  45^* 
agropyri,  Agropyron  repens,  253« 
alni,  red  alder,  44^' 
antirrhini,  snapdragon,  48!' 
apii,  celery,  4^4* 
avenae,  oats,  222. 
callistephi,  China  aster,  4^8. 
chrysanthomi,  chrysanthemum,  47^' 
ciroinata,  vine  maple,  458» 
cory]ina,  hazelnut,  45^* 
fraxini,  ash,  449* 
fusispora,  (see  £.  glumarum), 

199. 
glunaruri,  wheat,  198* 
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graminum,  wheat,  l^'-J* 

hederae,  Ampelopsis  spp.,  4^7* 

lactucae,  lettuce,  4OO. 
•  lycopersici,  tomato,  315 »  505' 

nodorum,  (see  S.  glumarurn),  199. 

parasitica,  pine,  44^* 

passorinii,  barley,  21^. 

pisi,  pea,  411* 

pyricola,  (see  Mycosphaerella  sen- 
tina),  59. 

rubi,  (see  Mycosphaerella  rubi), 
112,  114. 

sedi,  Sedum  spectabilis,  479* 

sp.,  China  aster,  /{GQ, 

symphoricarpi,  snov/berry,  /\3l> 
Sequoia,  Cercospora  sequoiae,  44^* 

new  disease,  44^* 

seedling  rot,  44^* 

washingtoniana,  (see  sequoia),  44^' 
Seroh  disease,  sugar  cane,  39^* 
Ser'v'ice  berry,  fruit  blight,  4^4- 

leaf  blight,  4G4. 
Service  berry,  v/c stern,  leaf  spot,  4^4* 

powdery  mildev/,  4^4* 

rust,  4^4- 
Sesame  spot,  rice,  236. 
Setaria  geniculata,  Onhiobolus,  188 . 
189. 
Ophiobolus  sp.,  253« 

glauca,  Helrainthosporium  sp.,  253- 

viridis,  Sclerospora  graminicola, 
253. 
Shade  trees,  415' 
Shot  hole,  almond,  13G. 

apricot,  100. 

cherry,  98" 
Shriveling,  grape,  104- 
Shrubs,  winter  injury,  41^' 
Silver  fir,  wind  damage,  4-'-7' 
Silver  leaf,  peach,  85- 

plum,  92, 
Sitka  spruce,  wind  damage,  4-'-7' 
Slime  flux,  elm,  454. 
Slime  mold,  clover,  248. 

strawberry,  I08. 
Slimy  soft  rot,  cabbage,  3^3/  3^4* 

potato,  272. 
Sm.all  fruits,  100. 
Smoke  poisoning,  Douglas  fir,  425* 
Smothering  disease,  hackberry,  455* 
Smudge,,  onion,  357- 
Smut,  corn,  223,  498- 

date,  128.  . 


hepatica,  47-'-' 
Modicago  indica,  249* 
oats,  215. 
onion,  352- 
rye,  492, 
Sudan  grass,  252« 
timothy,  252. 
Snapdragon,  anthracnose,  479* 
leaf  spot,  bacterial,  4ol- 
Septoria,  i^Ql. 

rust,  4^'-'' 
Snow  and  ice  damage,  conifer,  /[lo . 

Douglas  fir,  416. 

hardwood  trees,  4^^' 
Snowberry,  leaf  spot,  /\.Ql. 

powdery  mildew,  481* 

rust,    481* 
So-called  take-all,   wheat,    189,    I91. 
Soft  rot,    bacterial,    cantaloupe,    57O' 
celery,   /\.0G. 
onion,   357* 
tomato,    334* 

cucumber,    37^* 

Penicillium,  apple,  52* 

Rhizopus,  sweet  potato,  337* 
Soil  rot,  sweet  potato,  33S« 

tomato,  329,  332. 
Solanum  carolinense,  (see  horse 

nettle),  485. 
Sooty  blotch,  apple,  45* 

peach,  84- 
Sooty  mold,  chrysanthemum,  47'-' " 

lowland  white  fir,  42I. 

western  hemlock,  426 • 

v/estern  juniper,  427' 
Sooty  spot,  clover,  2Zl8. 
Sore  shin,  cotton,  380. 
Sorghum,  blight,  239' 

covered  kernel  smut,  238. 

head  smut,  238- 

loose  kernel  smut,  238. 

Sclerospora  philippinensis,  390« 
Sorghum  halapense,  Helminthosporium, 

sp.,  253, 
Sorosporium  reilianum,  corn,  235* 

sorghum,  238. 
Sour  sap,  almond,  136. 
Southern  blight,  artichoke,  402. 

Dianthus  plumarius,  47O. 

guar,  25I- 

violet,  482. 
Southern  stink  bug,  pecan,  133* 
Southern  wilt,  cabbage,  3':i4. 
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Soy  bean,  bacterial  bli^^ht,  25O. 

bacterial  spot,  25O. 

leaf  spot,  250* 

mosaic,  2^0. 

wilt,  Fusariun,  2^0. 
Sclerotium,  2^0. 
Verticillium,  25O. 
Sparassis  radicata,  Douglas  fir,  4^5* 

Engelmann  spruce,  447* 

lowland  white  fir,  421« 

western  larch,  430- 

western  white  pine,  434* 
Sphaceloma  ampelinum,  grape,  IO4- 
Sphacelotheca  cruenta,  sorghum,  238. 

sorghi,  sorghum,  238. 

sp.,  Sudan  grass,  252. 
Sphaeroneraa  fimbriatum,  sweet  potato, 

336,  504- 
Sphaeropsis  juniper i,  juniper,  4^9* 

malorum,  (see  Physalospora  cydo- 
nine)^  30- 

sp. ,  Scotch  pine,  438* 

ulmicola,  elm,  455' 
Sphaerotheca  humuli,  blackberry,  114- 
raspberry,  112. 
strawberry,  I06. 

humuli  fuligena,  dandelion,  4^5' 

mors-uvae,  currant,  ll^* 
gooseberry,  115* 

pannosa,  peach,  84* 
sweet  pea,  48l» 

phytoptophila,  hackberry,  455* 

spp-,  rose,  47S,  477. 
Spinach,  annualisn,  414* 

anthracnose,  413* 

crown  rot,  4-''-4* 

damping  off,  414* 

downy  mildew,  413' 

leaf  rust,  4l4- 

malnutrition,  414* 

mosaic,  414' 

root  knot,  4^4' 

rust,  414. 

wilt,  414- 
Spindle  sprout,  potato,  2^7- 
Spiraea,  Cylindrosporium  sp.,  48l» 

douglasii,  (see  spiraea),  48I- 
Spongy  dry  rot,  apple,  53- 
Sporocybe  azaleac,  rhododendron,  47^- 
Sporotrichum  poae,  carnation,  4^9* 
Spot  blotch,  barley,  213. 
Spot  necrosis,  apple,  54* 

grape,  104» 


Spot,  pea,  4^1- 
Spray  burn,  citrus,  127' 
Spraying  potato,  263* 
Spray  injury,  apple,  ^O- 

g  rape ,  104» 
Spring  freezes,  apple,  8. 
Spring  frost  injury,  plum,  85» 

quince,  Gl- 
Spruce,  black,  heartwood  rot,  447* 

rust,  447. 

witches   broom,   447' 
Spruce,    blue,    rust,   447* 
Spruce,   Coleosporium  solidaginis, 
448. 

drought,    44"* 

loaf  scorch,   44^* 

Melampsoropsis  ledicola,  44^* 

Phoma  sp.,  443' 

rusts,  447. 

spruce  needle  cast,  448* 

witches  broom,   44^* 
Spruce,   Engelmann,   blight,   44^* 

leaf  rust,   447. 

spruce  needle  cast,    44^' 

stringy  brown  rot,   44°* 

yellow   root   rot,   447* 
Spruce  needle  cast,  Engelmann 
spruce,   44^* 

Sitka   spruce,   Z^.7-. 

spruce,   44"' 
Spruce,    Norway,    spruce     Phoma,   447" 
Spruce  Phoma,    Norway  spruce,    447* 
Spruce,    Sitka,   heartwood  rot,   447* 

red-brov/n  butt  rot,    447* 

spruce  needle   cast,   447* 
Spuraaria   alba,    strawberry,    I08. 
Spur  blight,    raspberry.    111, 
Spurge,    po"'dery  mildew,    483* 

rust,    4^3- 
Squash,    anthracnose,    377* 

bacterial  wilt,   377. 

black   rot,    377. 

downy  mildew,  377* 

leaf  spot,  377. 

mosaic,  377* 

storage    rot,    377* 
Stalk  rot,    corn,    22^. 

Pusarium,    corn,    225« 

rhu ba  rb ,    4^3  - 
Stem  bleeding,    coconut,    137* 
Stem  blight,    clover,    245« 

Pus?  rium,    peony,   474* 
Stem  blister,    huckleberry,    4^5* 
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Vacciniur.1  spp-,   ^^Qz* 
Stem  break,    flax,    238. 
Stem  canker,    sv/^^et  clover,    248. 
Stem  end  diaooloration,    peach,   85% 
Stem  end.  rot,    Citi-us,    122. 

watermelon,    380. 
Stem  girdle,    toraato,    333 • 
gtem  rot,    bacterial,    corn,    232. 

bean,  3^r9*. 

Fus&rium,  bean,  348* 
lima  bean,  351' 
sweet  potato,  334»  504* 

Nectria,  eggplant,  40?' 

Rhizoctonia,  bean,  348» 
carnation,  4^9* 
larkspur,  473* 
lima  bean,  351* 

Sclerotinia,  bean,  349* 
Stem  rust,  Agropyron  repens,  I7I,  253' 

Agropyron  tenerum,  253* 

Agrostis  alba,  253* 

barberry,  16G. 

barley,  I7I,  211,  212,  ^94, 

Berberis  canadensis,  iGbi 

Dactylis  gloraerata,  253- 

Elymus  condensatus,  253* 

Festuca  elatior,  253* 

Hordeum  jubaturn,    253- 

Lemnodia  arkansana,  216,  253* 

oats,  171,  218,  496. 

Phalaris  caroliniana,  2l8,  253' 

quack  gras3,  I7I. 

rye,  I7I,  202,  492. 

wheat,  16G,  171,  490. 
Stem  smxt,    rye,    2O5. 
Sterigmatocystis,  (see  Aspergillus 

niger),  357. 
Sterility,  oats,  221. 
Stictidaceae,  Douglas  fir,  425* 
Stigmutea  sequoiae,  incense  cedar, 

419- 

Stipa  spartea,  Helminthosnorium  sd-, 

253. 
Stippen,  apple,  49' 
Stone  fruits,  63- 
Storage  rot,  squash,  377* 

sweet  potato,  5'-*4* 
Storm  injury,  eggplant,  4^7* 
Straighthead,  rice,  235- 
Strav/berry,  chlorosis,  109- 

froat  injury,  IO4- 

fruit  rot,  107. 

gray  mold  rot,  lOb. 


leaf  blight,  108. 
leaf  scorch,  IO7. 
leaf  spot,  Ascochyta,  108. 

Mycosphaerella,  105- 
nematode,  I08. 
powdery  mildev/,  I06. 
Rhizoctonia,  108. 
Rhizopus  rot,  107* 
root  knot,  I08. 
root  rot,  108. 
slime  mold,  loS, 
watery  soft  rot,  109' 
Streak,  tobacco,  401' 
Striga  densiflora,  sugar  cane,  391' 

euphrasioides,  sugar  cane,  391» 
Striga  root  parasite,  sugar  cane,  391* 
Stringy  brown  heartwood  rot,  shasta 

fir,  422. 
Stringy  brown  rot,  Engelmann  spruce, 
446. 
lowland  white  fir,  42O. 
western  henglock,  42b- 
white  fir,  42O. 
Stringy  butt  rot,  red  cedar,  419* 
Stripe,  barley,  213,  494- 
Stripe  disease,  (see  downy  mildew), 

390. 
Stripe  rust,  barley,  211. 
Elymus  condensatus,  253* 
Hordeum  jubatum,  253* 
wheat,  182. 
Strumella  canker,  oak,  /[Gl, 
Strumella  coryneoidea,  oak,  4^1* 
Stysanus  sp.,  hemlock,  /[2G. 
Sub-tropical  fruits,  II8. 
Sudan  grass,  anthracnose,  252. 
bacterial  blight,  252. 
bacterial  leaf  blight,  252, 
leaf  spot,  252. 
smut,  252. 
Sugar  beet,  i-.lternaria  root  rot,  39^* 
curly  top,  393' 
disease,  39o' 
leaf  blight,  395. 
leaf  hopper,  393- 
leaf  spot,  594. 
nem.atode  injury,  39^' 
root  knot,  ^9^* 
root  rot,  394,  395. 

Phoma,  394' 
rot,  Rhizoctonia,  395- 
rust,  39^* 
Sugar  cane,  Colletotrichum  falcatum,  392- 
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downy  mildew,  3^i'^* 

Fiji  iisaaso,  ^o8. 

frog  hopper  hlir.ht,  391* 

Fusrrium,  392. 

Gnonionia  iliuu,  39^' 

gumr.an^,  389. 

iliau,  392. 

leaf  sheath,  392. 

leaf  spot,  391. 

Maresmius  plicatus,  392* 

Melunooniurn  sacchari,  392* 

mosaic,  3^7* 

poor  germination  of  seed,  392- 

red  rot,  391* 

red  vascular  disease,  391* 

ring  spot,  391* 

root  disease,  3'-'9>  39^* 

root  rot,  Marasmius,  392 • 
Pythium,  392. 
Rhizoctonia,  392* 

Schizophyllurn  comimme,  39^' 

Sclerospoi'u  spontanea,  39^' 

sclerotial  b^rded  disease,  391" 

Scopularia,  39--« 

Sereh  disease,  391* 

Striga  root  parasite,  39^* 

stripe  disease,  390* 

Thielaviopsis  purado^^a,  392* 
Sulphur  heart  rot,  western  hein- 

lock,  42b. 
Sulphur  spray  burn,  citrus,  I27. 
Suinmer  blight,  tomato,  334* 
Sun  burn,  citrus,  I27. 
Sunflower,  bacterial  ./ilt,  254. 

rust,  254. 

wilt,  254. 
Sun  scald,  bean,  35^* 

pepper,  412. 

tomato,    334* 
Sun  scorch,    cov/pea,    2^30. 

linden,  4^)7. 

maple,  459' 

pine,  44^* 
Superficial  bark  canker,  apple,  53' 
Sweet  clover,  anthracnosc,  248. 

Ascochyta  stem  canker,  248. 

crown  rot,  248' 

damping  off,  248. 

frost  injury,  249- 

mosaic,  248. 

wilt,  248.' 
Sweet  pea,  black  root  rot,  i\Ql* 

damping  off,  4^2. 


mosaic,  482- 

powdery  mildew,  48I- 

rhizoctonia,  4^2. 

root   rot,    4^1* 

wilt,   481. 
Sweet. potato,    black   rot,    33^^    504* 

charcoal  rot,   34^' 

crop  losses,    4^9 »    5'-'4' 

drought   injury,    34*-^* 

dry   rot,    337* 

foot  rot,    337,   340,    504. 

internal  breakdown,  34^' 

Java  black  rot,  34^^* 

leaf  spot,   Ccrcospora,   339- 
Phyllosticta,    339. 

mosaic,    339* 

pox,    504* 

production,    504* 

root  knot,  34*^' 

root  rot,  339' 

rot,  Rhizopus,  337* 
Sole rot ium,  34^' 
Trichoderma,  34*^' 

scurf,  339* 

soft  rot,  337* 
"soil  rot,  330- 

stem  rot,  334,  504.  ^ 

storage  rots,  5^4* 

white  rust,  339* 
Swiss  chard,  leaf  spot,  414* 

rust,  4-^4' 
Sycamore,  anthracnose,  4^-* 

blight,  4^5* 

leaf  curl,  465, 

powdery  mildew,  4^5* 

winter  injury,    465. 
Syrixjhoi  icarpos   racemosus,    rust,    48I' 

sp.,  powdery  m.ildew,  48l» 

spp.,  (see  snowberry),  4^^* 

vulgaris,  powdery  mildew,  48l' 
Syringa,  rust,  4^2. 

spt).,  (see  lilac),  473' 


Take-all,  rye,  206. 

wheat,  187. 
Taphrina  aurea,  black  poplar,  4^2. 
Lcmbardy  poplar,  Lp2. 
cerasi,  v/estern  choke  cherry, 

452. 
coerulescens,  oak,  4°0" 

Quercus  coccinea,  4^"^* 


5^0 


T'^ruxacum  ofiicinMlo,  (see  dandelion), 

485.    , 
Tar  leaf  spot,  Acer  rubrurn,  45^* 

maple,  ^^5^. 
Tar  spot,  fool's  huckleberry,  4^4* 

maple,  45^* 

willow,  4G6. 
Tarweod,  rust,  4^4" 
Taxus  brevifolia,  (see  western  yew), 

448. 
Tear  stain,  citrus,  122. 

Tea  vine,  rust,  4^^* 

Temperature   of  I92I,    2. 

Teosinte,    Sclcrospora  philippinensis, 

390. 
Texas    root   rot,    bean,   35^' 

castor  bean,    4^3' 

mulberry,    II7. 

pear,    61I. 

■rose,   47^* 

umbrella   tree,    4^5* 
Thalictrum  sp.,    (see  meadow   rue), 

Thelephora  lacinatu,   Austrian  pine, 
432. 

retiformis,   haokberry,    <p55' 
Thielavia  basicola,    sweet  pea,   4^1* 

tobacco,  399' 

violet,  482, 
Thielaviopsis  paradoxa,  sugar  cane, 

392. 
Thuja  occidentalis,  (see  urborvitae), 

418. 
orientalis,  (see  Chinese  arbor- 

vitae),  /\lQ' 
plicatia,  (see  western  red  cedar), 

417' 

(see  red  cedar),  4-'^9» 

Thyme-leaved   speedwell,    brown  patch, 

485. 
Tilia   americana,    powdery  mildev/,    457* 

spp,,  (see  linden),  457' 
Tilletia  laevis,  wheat,  'h-\A,    490. 

tritici,  wheat,  l/\4,   496. 
Timber  rot,  pepper  tree,  /\.Gl^ 
Timothy,  rust,  251. 

smut,  252. 
Tip  burn,  grape,  IO4. 

lettuce,  4^9* 

onion,  357* 

peanut,  412. 

potato,  264,  302,  502. 
Tip  dying,  arborvitae,  /\l8. 


Tobacco,  angular  spot,  398. 
black  rot,  4OI. 
blue  mold,  400* 
damping  off,  /\.01, 
downy  mildev/,  40*-^* 
drought  spotting,  4OI. 
fertilizer  injury,  4OI. 
Fusarium  leaf  spot,  401* 
hollow  stalk,  4OI. 
leaf  spot,  401. 
mosaic,  399* 

non-parasitic  spots,  401- 
potash  hunger,  401* 
root  rot,  399- 
rust,  401* 
streak,  4OI. 
white  speck,  /!pi. 
wild  fire,  398- 
wilt,  bacterial,  4OO* 
PusBirium,  4^^' 
Tobacco  fume  injury,  tomato,  334- 
Tomato,  unthracnose,  329/  332,  333- 
bacterial  spot,  330* 
bacterial  wilt,  325,  505. 
blossom  drop,  334' 
blossom-  end  rot,  32^^* 
blossom  end  stain,  332* 
buckeye  rot,  328. 
calico  spotting,  332' 
catface,  334* 
collar  rot,  333' 
crop  losses,  5'^5* 
damping  off,  329* 
drought  injury,  334' 
early  blight,  322,  ^05. 
fruit  rot,  332-  _ 
Glome rella,  534* 
Rlxjzopus,  331* 
Fusarium  wilt,  318,  505. 
grov^th  cracks,  334' 
hydrocyanic  acid  injury,  334* 
late  blight,  524' 
■  leaf  mold,  53-* 
leaf  roll,  535* 
leaf  spot,  ~15« 
lightning  injury,  5o4» 
mosaic,  323* 
nailhead  spot,  322. 
new  disease,  532 • 
non-parasitic  spots,  4OI* 
Phoraa  rot,  329,  332- 
Rhizopus  rot,  329,  332. 
root  knot,  333- 
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Septoria  blight,  ^0^^ 
soft  rot,  334* 
soil  rots,  329,  332. 
stem  girdle,  333* 
summer  blij^ht,  334* 
sun  scald,  334* 
tobacco  fumo  injury,  334* 
weather  injury,  334* 
western  yellow  blight,  321* 
wilt, bacterial,  5O5. 
Fusarium,  3I0. 
Sclerotium,  334* 
wilting,  334. 
winter  blight,  330* 
Torula  sp.,  v/estern  juniper,  427. 
Trametes  carnea,  Douglas  fir,  424. 
fir,  423. 
plum,  92. 
pini,  black  spruce,  447* 
bull  pine,  435* 
Douglas  fir,  423 « 
larch,  430. 
red  pine,  437* 
Sitka  spruce,  447" 
western  hemlock,  ^zG^ 
western  larch,  430* 
schini,  pepper  tree,  aGi, 
Trees,  winter  injury,  /[lb. 
Trichoderma  koningi,  sweet  potato, 

340. 
Trifoliastrum,  rusts,  244, 
Trifolium  hybridum,  (see  clover), 
243. 
incarnatum,  (see  clover),  243* 
pratense,  (see  clover),  243* 
repens,  (see  clover),  243- 
Tripsacum  latifolium,  Puccinia 
polysora,  253. 
laxura,  Puccinia  cean©thi,  253* 
Tropaeolum  sp, ,  (see  nasturtium), 

474. 
Tsuga  canadensis,  (see  hemlock), 
425. 
heterophylla,  (see  western  hemlock), 

417,  42G. 
mertensiana,  (see  mountain  hemlock), 

42G. 
spp-,  (see  hemlock),  /[ZG. 
Tuber  rots,  potato,  307* 
Tulip,  mold,  482. 
Tulip  tree,  anthracnose,  4^5* 
Discosia  artocreas,  4^5- 
leaf  spot,  4^5' 


Tumbleweed,  white  rust,  4^3* 
Turnip,  Alternaria  leaf  spot,  367' 

anthracnose,  3^7* 

club  root,  3^7* 

downy  mildew,  3^7* 

mosaic,  3^7' 

powdery  mildew,  ^h^ , 

white  rust,  3^7* 

yellows,  3^7* 
Twig  blight,  Austrian  pine,  432- 

balsam  fir,  420* 

chestnut  oak,  ^0^ 

elm,  454* 

hemljck,  4^5' 
Twig  rust,  hemlock,  4^5* 
Twig  spot,  willDw,  4'^b. 
Tylenchus  dipsaci,  alfalfa,  2/\2. 
clover,  248* 
daffodil,  ^70. 
strawberry,  108. 

penetrans,  sugar  beet,  39^' 

semipenetrans,  citrus,  I27. 

tritici,  wheat,  197» 


U 


Ulmus  spp.,  (see  elm),  454- 
Umbrella  tree,  Texas  r^jt  rjt,  4^5* 
Unqinula  ampelopsidis,  (see  U.  ne- 
cator),  4^7* 

circinata,  maple,  459' 

clintonii,  linden,  457* 
Tilia  americana,  457. 

flexuosa,  horse  cheetnut,  45G. 

geniculata,  mulberry,  117« 

macrospora,  elm,  454* 

necator,  Ampelopsis  quinquefolia, 

4^7  • 
Ampelopsis  spp.,  4^7- 
grape,  IO3. 
parvula,  hackberry,  455' 
salicis,  poplar,  4^4* 
willow,  i\GG. 
Upward  growth,  potato,  257* 
Urd  bean,  (see  bean),  3'r2' 
Uredinopsis  copelandi,  Ijwland 
white  fir,  42I. 
mirabilis,  balsam  fir,  i'^Ow 
brake,  4^5* 

Ijwiand  v/hite  fir,  /\22, 
Uredo  nyssae,  (see  Aplopsora 

nyssae),  455. 
Urocystis  anemones,  hepatica,  47^' 
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cepulae,  onion,  3.5^* 
occulta,  ryej  2(.i^.     ■ 
tritici,  -wheat,  1^9 . 
Uromyces  appendicul  atu:j,  bean,  544* 

cov/pea,  249*  ■ 
betae,  sugar  be  3t,  39*^' 

Swiss  chard,.  414- 
caryophyllus,  carnation,  4^9* 
fabae,  spinach,  414* 

vc  tch ,  ifjC  . 
fallens,  clov'.r,  244. 

Lag  opus,  -44.* 
medicagini?-,  alfalfa,  24O. 
trifolii,  clover,  2.44. 

Trifoliastrum,  244. 
Ustilago  avenae,  oats,  215,  496* 
hordei,  barley,  208,  494. 
levis,  oats,  215,  496. 
nuda,  barley,  209,  494- 
panici-miliacei,  millet,  252* 
sp.,  rye,  20^,  492, 
striaeformis,  Poa  pratensis,  253- 

timothy,  252. 
tritici,  wheat,  1^2,  49O. 
zeae,  corn,  223,  49^* 


Vaccinium  coryrabosum,  freezing,  4^5' 
spp.,  (see  huckleberry),  4^5* 
leaf  spot,  482. 
rust,  4S2. 
stem  blister,  482. 
vacillt.ns,  freezing  injury,  4*^5'* 
raet3orological  trouble,  4^5* 
Valsa  abietis,  larch,  430. 
leuc  OS  tunic,  apple,  54' 
pear.h,  84*  . 
Vegetable  crops,  255. 
Velvet  top  f u-jgus  ,,  conifers,  417* 

Couglas  fir,  l,?^, 
Venturia  inaeqva  j.is ,  apple,  12,  509* 
pyrina,  pef.i,  5P- 
tremulae,  poplc.r,  4^^3* 
Veronica  serpjllifolj a .  (see  thyme- 
leaf  speedwell),  4^5* 
Verticilliura  albo-atrum,  eggplant, 
407. 
sp-v  maple,  459* 
peach,  83* 
soy  bean,  25O. 
Vetch,  leaf  spot,  25O. 
powdery  mildew,  484- 


rhizoctonia  root  rot,  25I- 

rust,  4^4* 
Vicia  faba,  (see  horse  bean),  25I' 
Vigna  sinensis,  (see  black-eyed 

cowpea),  342* 
Viola  spp.,  (see  violet),  482. 

tricolor,  (see  pansy),  474* 
Violet,  black  root  rot,  482. 

root  rot,  4S2. 

southern  blight,  4^2. 
Violet  root  rot,  alfalfa,  242. 
Vitis  vinifera,  rust,  IO4- 
Volutella  fructi,  apple,  53* 


Walnut,  blight,  I3t). 

crown  gall,  4^5' 

distribution,  134- 

frost  injury,  4^°- 

leaf  spot,  465. 

powdery  mildew,  4°5' 
Wart,  potato,  279. 
Watermelon,  anthracnose,  377' 

blossom  end  rot,  381* 

downy  mildew,  3^2. 

leaf  blight,  382. 

leaf  rot,  382. 

roo-^  knot,  3^2« 

root  rot,  3S2. 

stem  end  rot,  3°0' 

wilt,  bacterial,  382. 
Pusarium,  38l' 
Watery  soft  rot,  bean,  349* 

carroty  4*^3' 

celery >  4^^* 

strawberry,  109« 
Weather  in  I92I,  2,  I40. 
Weather  injury,  clover,  2^. 

tornat'-',  334* 
Western  hemlock,  wind  damage,  417' 
Westexn  oine  gall  rust,  bull  pine. 

435- 

lodgepole  pine,  432' 
Western  red  cedt-r,  wind  damage,  4^7" 
Western  yellow  blight,  tomato,  321' 
VJheat,  anthracnose,  I98. 

black  ohaff,  197. 

bu.nt,  144,  490. 

clause-,  142. 

crcp  losses,  489*  490* 

distribution,  I4I. 

downy  mildew,  202. 


i 
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ergot,  200. 

flag  snxit,  159. 

foot  rots,  109,  igi,  193.  196. 

glume  blotch,  198. 

leaf  rust,  17b,  49O. 

leaf  spot,  Penicillium,  202. 
Septoria,  199. 

loose  smut,  I52,  49O, 

nematode,  197* 

Ophiobolus  graminis,  19O. 

powdery  mildev/,  201. 

production,  14I,  490* 

root  rot,  189,  191,  196. 
Fusarium,  I96. 
Helminthosporium,  191* 

rosette,  189,  191. 

scab,  183,  490. 

so-called  take-all,  189,  191. 

stem  rust,  16G,  49O. 

stripe  rust,  182. 

take-all,  187. 

white  heads,  196. 
White  butt  rot,  maple,  459* 

poplar,  464. 
"White  clover,  (see  clover),  243- 
Xlhite   heads,  rye,  207. 

wheat,  19G. 
'.Vhite  heart,  lettuce,  409* 
V/hite  heartwood  rot,  aspen,  449 »  4^4" 

beech,  45O. 

Betula   igniarius,   45*^* 

birch,   450. 

poplar,   464- 

willow,    4Gb. 
V/hite  Hold,    Brazil  nut,    I38. 
"wTiite  mold   rot,    cucumber,    376* 
V/hite  pine  blister   rust,    black  cur- 
rent,  434,   439,   440. 

currant,   44'^* 

eastern  white  pine,  434* 

gooseberry,  440* 

Gross ilaria  divaricata,  441' 

literature,  441- 

red  currant,  44*-''  44^* 

Ribesv  439. 

Ribes  bracteosum,  441' 

Ribes  nigrum,  434,  44I. 

status  of  control,  439* 

western  white  pine,  434* 

white  pine,  439' 
Vvliite  root  rot,  lowland  white  fir, 

421. 
'.111  te  rust,  horseradish,  365* 


morning-glory,  473* 
radish,  ^GG. 
salsify,  413. 
sweet  potato,  339* 
tumble  we  ed ,  483 • 
turnip,  367* 
White  speck,  to?Jacco,  4OI. 
V/hite  spot,  alfalfa,  242. 
White  streaked  sapwood  rot,  birch, 

450. 
Wildfire,  tobacco,  398. 
Wild  grasses,  Ophiobolus,  loS. 

oclerospora  spontanea,  390* 
Wild  rye  grass,  rust,  ZlS3« 
Willow,  crown  gall,  460* 
leaf  blight,  466, 
powdery '  mi  Mew,  4^6 » • 
rot,  46b. 
rust,  466. 
tar  spot,  466* 
twig  spot,  466' 
white  heartwood  rot,  4^°* 
Wilt,  bacterial,  bean,  349. 

cantaloupe,  JiGo, 

castor  bean,  4^3' 

corn,  230. 

cotton,  38b* 

cucumber,  37-^ * 

eggplant,  A07> 

peanut,  41-** 

pepper,  Z.12- 

squash,  377' 

sunflower,  254* 

tobacco,  -dOO. 

tomato,  3'^5'  505' 

watermelon,  382* 
cotton,  38b. 
eggplant,  407. 
Fusarium,  cantaloupe,  37*-*' 

China  aster^  4^7' 

cotton,  383,  ^07. 

cowpea,  250 - 

eggplant,  407. 

flax,  2^b, 

larkspur,  473- 

okra,  410. 

pepper,  41^* 

potato,  277,  502. 

soy  bean,  2^0. 

spinach,  4^4' 

sweet  pea,  4'^!* 

tobacco,  401- 

tomato,  318,  5^5' 


5^4 


watermelon, 381. 
Sclerotinia,    artichoke,   4*^2. 

clover,    245* 

sunflower,    254* 

sweet  clover,    248. 
Sclerotiun,    clover,    248, 

eggplant,    407. 

soy  bean,    250* 

tomato,   334* 
Verticilliura,   eggplant,   4^7' 

maple,   459* 

peach,   83. 

soy  bean,  25O. 
Wilting,  tomato,  334* 
Wind  damage,  Douglas  fir,  4^7* 
forest  trees,  416. 
silver  fir,  417-. 
Sitka  spruce,  4I7. 
western  hemlock,  417* 
western  red  cedar,  417' 
Winter  blight,  tomato,  330* 
Winter  injury,  alder,  449 • 
apple,  51* 
arborvitae,  418. 
Austrian  pine,  432 • 
cherry,  98* 
chestnut,  41^» 
Chinese  arborvitae,  ^Q* 
dogwood,  41^* 
grape,  IO4. 
juniper,  429 • 
lilac,  473. 
maple,  4^0. 
peach,  85. 
pine,  44^' 
privet,  475* 
rose,  479. 
shrubs,  /\lG* 
sycamore,  4^5' 
trees,  /\lG. 
Winter  killing,  Austrian  pine,  432' 
bull  pine,  43^* 
white  pine,  444* 
Witches  broom,  balsam  fir,  420* 
birch,  450. 
black  spruce,  447* 
bull  pine,  43^* 
cherry,  97* 
Douglas  fir,  424. 
fir,  422. 

lowland  white  fir,  421* 
noble  fir,  422. 
red  fir,  422. 


rhododendron,  47^* 

spruce,  448 • 

western  hemlock,  /\.2G. 

western  juniper,  427* 

white  fir,  42O. 
Witch-hazel,  leaf  spot,  4^G. 
Wither  tip,  citrus,  123- 
Wither  tip  of  lime,  citrus,  124. 
Wood  rot,  birch,  ^^0. 
Wood  sorrel,  powdery  mildew,  484* 


Xylaria  digitata,  (see  Xylaria  sp.), 

47. 
sp.,  apple,  4b,  47. 


Yeasts,  elfn,  454. 

lima  bean,  351* 
Yellov/  brown  top  rot,  Douglas  fir, 

423,  424. 
Yellow  dwarf,  potato,  313* 
Yellowing,  flax,  238. 
Yellow  leaf  blister,  black  poplar, 
462. 

Lombardy  poplar,  4^2. 
Yellow  leaf  blotch,  alfalfa,  24O. 
Yellow  root  rot,  Engelmann  spruce, 

447- 

lowland  white  fir,  42I' 

western  larch,  43'^* 
Yellows,  cabbage,  559« 

celery,  /LO3* 

China  aster,  4^8. 

kale,  3^5* 

peach,  81. 

plum,  92. 

raspberry,  110. 

turnip,  3^7' 
Yellow  top.,,  alfalfa,  242. 
Yellow  witches  broom,  Alpine  fir, 
422. 

lowland  v/hite  fir,  421* 
Yellov/  vo  od  rot,  locust,  457* 
Yew,  western,  needle  blight,  448* 


Zea  mays,  (see  corn),  390* 
Zizania  palustris.,  Helminthosporium 
sp.,  253. 


ERRATA  ANDEXPL.y^ATION 
Page 
32  Reed  "Bacillus  araylovorus"  instead  of  "Bacillus  anylovorous" . 
90  ReAd  "Bac_illus  araylovorus"  instead  of  "Bacterium  umylovorus". 

112  Under  "Other  Diseases",  read  " Acrostolagnus"  instead  of  " Acrostolagnus" . 

113  Orange  ruat,  second  paragraph,  read  "blackberries"  instead  of  "raspberries". 
128  Read  "Avocado"  instead  of  "Avacado". 

254,  3ob,  and  505,  read  "Bacterium  solanocearum"  instead  of  "Bacillus  solanacearum" . 

320,  413,  and  471,  read  "Phytophthora  terrestri^s"  instead  of  "Phytophthora  terres- 
tria" , 

A^y>   420,  421 »  read  "Lophoderraium  nervisequura" instead  of  "Lophodermium  ner~ 
visequium" . 

425  Read  "Merulius  americanus"  instead  of  "Meruliose  americanus". 

446  Redd  "Botrytis  douglasii"  instead  of  "Botrytis  douglassi". 

452  Read  "Bignonia"  instead  of  "Bigonia". 

407  f^ead  "Fusariun  conglutinans  call_istephi"  instead  of  "Fusarium  conglutinans 
callestephi".  " 

460  Read  "Angular  leaf  spot  caused  by  bacteria",  instead  of  "Bacteria  sp." 

401  Read  "Symphoricarpos"  instead  of  "Synphoricarpus". 

405  Read  "Pteridiun  aquilinum  pubescens"  instead  of  "Pteridium  aquilinum 
pubscens". 

Read  "Vacciniun  spp."  instead  of  "Vaccinum  spp.". 

508  Read  "Phyllosticta  solitaria"  instead  of  "Phyllosticta  soliteria". 
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